





.-- Year of Eventful Change 


To Operating Executives of The Wire Industry: 

DURING THIS TURBULENT YEAR, VERSATILITY AND 

FLEXIBILITY IN THINKING ...IN PRODUCTION... 

AND IN THE EQUIPMENT OF PRODUCTION _ITSELF 
.. WILL BE PARAMOUNT CONSIDERATIONS 
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| This Attachment for Cold Headers 
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Lowers Material and Heading Die Costs... 
Steps up Quality and Accuracy 


The Ajax-Hogue Wire Drawer makes it pos- The Ajax-Hogue Wire Drawer can help 
eae, b- sible to produce highest quality cold headed you cut heading costs and improve your 
products from less costly hot-rolled stock close tolerance headed products. 

instead of cold drawn wire. 


Header die life is greatly increased, especially on close 

specification products, due to the clean, straight, INCHING 
accurate wire freshly drawn from hot rolled, pickled gipreeis 

and limed rod, and fed into the header dies im- ee 


mediately after drawing. 
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In the smaller wire diameters, commercial drawn 
wire is redrawn for diameter accuracy and straight- 
ness when heading many Class 3 products, for uni- 
formity of finished product with better die life. 


_ Write for Bulletin No. 111 


TUE ’ MANUFACTURING COMPANY 
EUCLID BRANCH P. O. CLEVELAND, OHIO 





wire for Army tires 


When Army trucks and combat cars plow along 
through hub-deep mud in battle-area roads, often 
over no roads at all, that means terrific punishment 
for tires. 

Much of the tire-bead wire in use today—and Army 
tires use lots of it—originates in the wire mills of 
Bethlehem. We supply high-carbon steel process 
wire and bright wire to processors. After redrawing, 


coating and fabricating operations, the wire is woven 
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BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
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into a tape which is firmly molded to the rubber for 
greater tire strength. : 

Bethlehem wire is serving in a multitude of essen- 
tial tasks today, both in distant fighting zones and on 
the busy production front at home. Field telephone 
systems, fragmentation bombs, armored cables and 
gun springs are but a few random examples of the 
every-day necessities of war in which steel wire from 


Bethlehem mills is being used in enormous quantities. 











In mills like this all over the country, wherever fine wire 
is being drawn, you'll find Apex Drawing Lubricants 


doing an outstanding job. 


For Continuous Wet Drawing of Aluminum, Copper, 


Brass and Bronze Wires and Their Alloys 
An extreme pressure lubricant with low surface tension, 
Apex ‘'BB"’ assures good wetting of the wire and the 


prevention of excessive metal dust and dirt flow. Emul- 
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sion stability is good even in hard water. For drawing 
sizes of wire for reductions down to and including .008, 
Apex ''BB"’ is recommended. For drawing below this size 


use Apex ‘‘SFV’’ Wire Drawing Compound. 


SFV"' is a heavy transparent liquid compound, soluble in 
either hot or cold water, for the drawing of non-ferrous 
fine wire. It is especially suitable for wire that is to be 
enameled where free running is necessary. Because pH is 
controlled, ‘‘SFV"’ will not stain or attack non-ferrous 


metals. 


Day in and day out, more mills are changing to Apex. Why 
not have an Apex engineer call to discuss Wire Drawing 


Lubricants in terms of your own requirements. 
“PHONE, WRITE OR WIRE TO 


APEX ALKALI PRODUCTS CO. 


MAIN & RECTOR STS., PHILADELPHIA 27, PA. « PHONE: Manayunk 0969—North 0074 
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IMPORTANT NOTICE 


ALL SUBSCRIBERS 


regarding the 


WIRE & WIRE PRODUCTS BUYERS GUIDE AND YEAR-BOOK 
OF THE WIRE ASSOCIATION 


Beginning with the 1945 Edition of this useful directory, subscribers may obtain copies at 
40°, discount from the list price of $5.00 per copy. So when ordering your subscription 
to WIRE and WIRE PRODUCTS, if you want a copy of the BUYERS GUIDE, please enclose 
$3.00, or send the order and ask us to bill you. 


Members of The WIRE ASSOCIATION will continue to receive a copy of the BUYERS 
GUIDE as part of the service extended to them, and the cost is included in the dues. 


TO ALL OTHERS THE PRICE REMAINS AS HERETOFORE, $5.00 PER COPY. 


THE BUYERS GUIDE is a complete directory of all kinds of 
wire and wire products manufactured in this country, together 
with listings of all manufacturers of machinery, equipment, 
supplies and services used by the Wire Industry. 


It is an invaluable source of information on everything of interest 
to wire men. Be sure to order your copy early to be certain 
of getting one, as the edition is limited. Published in the Spring 
annually. Only $3.00 to subscribers. 





If interested in advertising, please write for rates. 





WIRE & WIRE PRODUCTS 


300 MAIN STREET 
STAMFORD CONNECTICUT 
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OF WIRE DRAWING AND ACCESSORY EQUIPMENT 
DESIGNED, ENGINEERED AND BUILT IN OUR NEW PLANT 


The new Syncro plant at Perth 
Amboy, N. J., is completely 
equipped to adequately meet 
every requirement of the wire 
and cable industry. We will 


welcome your inquiries. 





113 SOUTH JEFFERSON STREET 
CHICAGO 6, ILL. 


SYNCRO MACHINE COMPANY oxiu2in sits 


TORONTO 


EXECUTIVE OFFICES AND GENERAL WORKS—611 SAYRE AVENUE, PERTH AMBOY, N. J. 
forthe line Induslry, AINA 
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FIDELITY Wire-Spooling Systems 


for production speed 


and smooth lay « « « 


There are a dozen types of FIDELITY Wire- 
Spooling Machines to take care of wire from 
16 gauge B&S to diameters as low as .0015”. 


Each gives you accurate winding and uniform 
lay. Simple to operate, variable speed and 
traverse, readily adjustable to different size 
spools, can be equipped with stop motions and 
brakes to prevent over-running. They may be 
had to wind from spools, reels or coils or, in 





Close-up of four sections of a 
12-Head FIDELITY Spooling Ma- 
chine with screw traverse, tension 


compensators, stop motion, yard- 
age counters, variable speed, in- 
dividual clutches and many other 


time- and labor-saving devices. 





To Hasten Peace, Buy 
More Bonds 


some cases, directly from production machines 
or annealing furnaces. Available in single or 
multiple units. 

Whether you wind large or small spools, 
sticks or quills, fine or coarse wire in single or 
multiple ends, you will find FIDELITY Wire 
Spoolers adaptable, adjustable, economical. 

For war- or peace-time production, you gain 
by the multiple advantages from FIDELITY 
Wire-Spooling Systems. Used by electrical and 
mechanical equipment manufacturers through- 
out the country. 

Write for special bulletin. 
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MACHINE COMPANY 
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MASTER 


TUNGSTEN CARBIDE DIE 


Greatly improved TUNGSTEN CARBIDE DIES are now produced 
by the latest methods under strict laboratory control. Through con- 



















tinuous research Master is able to offer manufacturers new standards 
of quality and performance in dies. Many improvements have been 


pioneered by us, some of which are exclusively found in Master dies. 


Our research staff is ready at all times to help you solve your produc- 
tion problems and to keep you informed of developments that will 
add to your production economies. You are cordially invited to avail 


yourself of this service. 


MASTER DIES 


Offer you 
SUPERIOR QUALITY % HIGHEST PRECISION 
PROLONGED LIFE “ EXCLUSIVE FEATURES 





MASTER WIRE DIE CORP. 


Atlas Terminal Cooper Avenue 
GLENDALE, N. Y. 


Manufacturers of wire, tube, bar, shell, 
shaped extrusion and cold heading 
dies, and wear-resisting carbide parts. 





Sie, 


January, 1945 




















Let Magnus 
Work Out Better 
Drawing Lubricants For You 


Are you getting the drawing speeds you want? 
Is die life satisfactory on all your drawing operations? 
How about the finish you are getting on your wires? Are you having any 
troubles with dull finish or scratches? 

Magnus has had such success in working out special wire drawing lubricants 
for specific types of wire and definite drawing methods, that it will pay you to 
give us an opportunity to design compounds for any of your operations where 
results are not as satisfactory as you might wish. 

Certainly the experience of the last two years where drawing speeds have been 
boosted to nearly three times what they used to be, by the use of lubricants speci- 
fically compounded to attain that goal, indicates that work along these lines will 
prove well worth while. Magnus has always specialized in producing “tailor-made” 

wire drawing compounds, although it has also developed a wide range of mate- 
rials which are giving excellent results over a considerable range of wet, dry 
and grease drawn wires. 
Let us have an outline of the improvements you’d like to make in your 
drawing operations and if one of our standard compounds will not make 
make them possible, we will work out a special material with you. 
All the improvements you want may not be possible, but expe- 
\ rience plus try-out should lead to worthwhile betterment of 


your operations. 


MAGNUS CHEMICAL COMPANY - 188 SOUTH AVENUE - GARWOOD, N. J. 


WIRE DRAWING COMPOUNDS 
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Aelpiug ROEBLING, GENERAL ELECTRIC, GENERAL CABLE, NORTH- 
ERN ELECTRIC, PARANITE, PHILLIPS, TRIANGLE CONDUIT, INTER- 
-NATIONAL STANDARD, NATIONAL ELECTRIC and many others 


* heefpp War Communications open { 





Encasing Press 





Closed Lead 
Melting Pot 





CABLE LEAD ENCASING EQUIPMENT 


is used by the majority 
we of makers of lead 


encased cable in the 
United States and Canada 


Cables are the veins and arteries of War Com- 
munications. The lives of men—the very life of 
nations— depend on the transmission of messages. 
Robertson is gratified to have so large a share in 
the process of making possible these vital messages. 





Hydro-Pneumatic 
Accumulator 





is omar, First FOR OVER 85 YEARS— 


JOHN ROBERTSON COMPANY, INC. 
125-137 Water St., Brooklyn, New York 


Established 1858 ¢ Designers and builders of all types 
of lead encasing machinery for rubber hose and 
electrical cable manufacturers; including extrusion 
presses, hydraulic pumps, melting furnaces and pots, 
hydro-pneumatic accumulators, lead sheath stripping 


COMPANY INCORPORATED machines and dies and cores. 
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Endorsed by America’s Leading Wire, Cable and Electrical Manufacturers 


AUTOMATIC REELING, SPARK-TESTING AND 


MEASURING EQUIPMENT 


JLE Automatic Reeling, Spark Testing and Measuring Equipment 





<(U> PROPOSED 


STANDARDS FOR SPARK-TESTING 
INSULATED WIRE AND CABLE 


James L. Entwistle Co. has paced the spark-testing 
field for more than 26 years, originating every im- 
provement in spark-testing equipment during that 
period. Therefore, it is not surprising that leading wire, 
cable and electrical manufacturers have equipped 
100% with JLE High-Sensitivity equipment, nor that they 
have adopted JLE proposed spark-testing standards. 


JLE High-Speed, High-Sensitivity Sparkers are the 
only spark-testing machines which are absolutely guar- 
anteed to meet Navy 15-C1 (INT.) specifications, JAN- 
C-17, JAN-C-76, British and Canadian specifications 
and all present or future specifications of the Under- 
writers’ Laboratories for spark-testing insulated wire. 
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They will detect a fault which lasts only .001 second 
and will operate on a capacity fault equivalent to as 
low as 150 micro-microfarads. 


Another exclusive feature of these machines is that 
they do not require adjustments for varying moisture 
conditions in the air or on the surface of the wire or 
cable, or for varying insulation capacities. 


Write for your copy of the proposed JLE Spark- 
Testing Standards, and for copies of the detail speci- 
fications of a High-Speed, High-Sensitivity, Type C 
JLE Wire Sparker, approved bead-chain Electrode 
Unit and Hand Locator. 
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in the future for Aluminum Wire, Rod and Bar 


Started as a prewar project, this rolling mill at Alcoa’s 
Massena, New York, plant was rushed to completion to 
make it available for war production. Aluminum alloy 
rod and bar stock rolled here has been an important 
contributor to the war effort. 

As wartime demands slack off, the production of this 

mill will be available to those manufacturers who plan 

big things with aluminum postwar. 
Alcoa has great faith in the future for aluminum 


wire, rod and bar. May we tell you why? Write to 





ALUMINUM COMPANY OF AMERICA, 1828 Gulf Bldg., 


Pittsburgh 19, Pennsylvania. 
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ALCOA 
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ALUMINUM 





This rolling mill is evidence of Alcoa’s faith 
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Reg.U.S.Pat.Off. 
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“Steelskin Brands” 


Reg. U. S. Patent Office 


WIRE, TUBING, STAMPING 
DEEP DRAWING SOAPS AND COMPOUNDS 


for 


Ferrous and Non-Ferrous Metals 


"STEELSKIN" CH, WIRE DRAWING METALLIC SOAP POW- 
DER FOR STAINLESS STEEL—EITHER OXIDE COATED AND 
LIMED—OR LIMED ONLY. ALSO FOR NICKEL WIRE, CON- 
TINUOUS HIGH SPEED HIGH CARBON, AND GALVANIZED 
WIRE WITHOUT LIME—AND NUMEROUS OTHER DIFFICULT 
APPLICATIONS. 


"“STEELSKIN" +15, WIRE DRAWING SOAP POWDER—AN 
ALL PURPOSE SODIUM TYPE SOAP LUBRICANT. 





Back of the "STEELSKIN" TRADEMARK is a Thirty-Five Year 
Period of Experience in the Development and Manufacture of 
Soaps and Compounds For Dry and Wet Drawing of all Types of 
Ferrous and Non-Ferrous Wire. 


Our Engineers Will Be Glad to Co-operate 
With You in Finding the Most Economical and 
Efficient Solution to Your Drawing Problems. 


Please Write or Telephone Us. 


R. H. MILLER COMPANY 


HOMER, NEW YORK 
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The machine illustrated is a small concentric type taping machine for ap- 


plying paper, rubber, synthetic, or varnished cambric tapes to small wires. 


Each head is equipped with variable, forward, reverse, 


and neutral speed controls. 


Automatic stop motions electrically operated and 
brakes are provided. 


We offer these machines in various sizes and with one 
to four heads. 


Machines designed to meet your requirements. 





Tell us your requirements 





NEW ENGLAND BUTT COMPANY 


304 PEARL STREET 
PROVIDENCE 7, RHODE ISLAND, U.S.A. 
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Fig. 1. Alloy Steel 30X pickled one hour 
in uninhibited acid bath. No trace of pol- 
ishing marks or original polished surface 
are visible—the pits are so deep the bottoms 
are out of focus. 





Fig. 2. Alloy Steel 30X pickled three hours 
in acid bath inhibited with Rodine No. 81. 
Pickled three times as long as in Fig. 1. 
Only a few shallow pits appear. Most of 
surface is unchanged—the polishing marks 
are still visible. 





Fig. 3. Alloy Steel 30X pickled three hours 
in Rodine inhibited acid bath to which salt 
(NaCl) was added. The surface presents 
a uniform shiny crystalline structure — a 
good surface for drawing. 





CHEMICALS 


PROCESSES 











ODINE 


And Provide a Better Surface 
for Lubricating and Drawing 


Metal waste is never justified and especially now when war 
production is requiring the major portion of the Nation’s 
output. 


RODINE remarkedly reduces the attack of the acid on the 
metal and provides a clean smooth surface. Compare the sur- 
face in figure 2 pickled with Rodine for three hours with 
that of figure 1 pickled in an uninhibited bath for only one 
hour. 


The use of common rock salt along with the RODINE ina 
sulphuric acid bath further reduces the attack and provides 
a finely crystalline surface to hold lubricants as shown in 
figure 3. 


RODINE in the pickle bath confines the acid action to its 
prime purpose—removal of scale—and thus minimizes acid 
attack on the clean metal thereby overcoming deep pitting 
and embrittlement. 


There are types of RODINE suited to the varying pickling 
problems. The experience of ACP Technicians is at your 
service to recommend the Rodine and method of application 
best suited to your needs. 


Manufacturers of Inhibitors & Metal Working Chemicals 


(ON AI 
AMERICAN CHEMICAL PAINT Co. 
AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Ltd., 728 East soth St., Les Angeles, Calif. 





American Chemical Paint Company, Ambler, Pa. 
Please send me general Technical Service Data Sheets on 
todine [] Pickle Bath Toner 
Name Title 


Company 
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NO. 2 ROYLE PLASTICS INSULATING MACHINE 


“ANY INSULATION" WON'T DO WHEN 
YOU'RE FIGHTING A GLOBAL WAR... 


The long felt need for insulating materials possess- 
ing properties not found in rubber sky-rocketed 
as the war spread to all quarters of the globe. 
This was a need that had to be filled almost over- 
night. Delays meant the needless loss of precious 


lives—stymied campaigns—prolonging the war. 


The ingenuity and experience of the chemical 
industry and wire processors had developed 
suitable materials for plastics insulation. John 
Royle & Sons—progressive pioneers since |880 


in the manufacture of extrusion machinery—were 


JOHN ROYLE & SONS 


called upon to produce the necessary equipment 


for processing plastics insulation. 


Today Royle Continuous Resin Insulating 
Machines are developing plastics insulated wire 
in many of the nation's wire processing plants— 


"enough and on time”. 


More general applications of the Royle Contin- 
uous Resin Insulating Machine are manifesting 
themselves. The horizon is bright, but that must 


wait until the war has been won. 






PATERSON 


N. J. 
PIONEER BUILDERS OF EXTRUSION MACHINES SINCE 1880 


Continental Europe 
London, England SHerwood 2-8262 


January, 1945 


Home Office Akron, Ohio 
James Day (Machinery) Ltd. B. H. Davis J. W. VanRiper J. C. Clinefelter 
UNiversity 3726 





PATERSON 3, NEW JERSEY 


























MEAKER ROCESS 
Electro-Galvanizing 


WIRE 


PREFERRED FOR THESE REASONS: 





Any coating weight desired 
Heavy coatings (up to 3 oz.) 
Light coatings (0.1 oz. or less) 


Uniform coatings 
No thin spots 
Maximum protection 


High or low carbon wire 
Meaker process does not affect physical properties 


Perfect adhesion 
Even with heavy coatings 
No cracks on bending 


Drawing after electro-galvanizing 
Is easier; no damage to coating; gives long die life 


Appearance increases salability 
Smooth, dense, non-porous coating 
Brightness lasts without burnishing 


Simple, pre-tested operation 
Requires little skill or experience 
No special alloy anodes needed 


Economical to operate 
Plant-proved design 
Long-lived equipment 


No royalty — no rental fees 


ALL THESE ADVANTAGES WITH NO INCREASE IN COST 





THE 

















MEAKER COMPANY 


1629-41 South 55th Avenue 
CHICAGO 50, ILLINOIS 
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First of a series of Arlzybasheff's impressions 
of the manufacture of steel wire products 








lt 











How to Prevent Steel Wire Headaches 


The first step in the “prescription” for 
preventing wire headaches is this. Take 
and mix specified quantities of molten 
pig iron, scrap and limestone. Bring 
mixture to 3000° F. and let it work for 
several hours. During this period add 
carefully calibrated amounts of indi- 
cated elements. Test frequently and, 
when properly compounded, pour in 
ingot molds to set. 

Using this technique, skilled open 
hearth operators at Wickwire Spencer’s 
Buffalo plant fill the “prescriptions” of 
our metallurgical engineers. Other 


Wickwire craftsmen, in five great plants, 


draw and process the wire so that the 
finished product will meet your most 
exacting requirements. 

We've been making and working steel 
wire for 125 years. And whether you 
want a wire that’s soft and ductile, or 
hard and tough, we can meet your 
needs; for we supply high or low carbon 
steel wire; round, flat or shaped; in a 
wide variety of sizes, tempers, grades 
and finishes. 

If you have a wire problem or a wire 
need, come to Wire Headquarters for 
wire that’s uniform in quality——and free 


from “‘headache-producing”’ problems. 


Send your wire questions to 


WICKWIRE SPENCER STEEL COMPANY 


500 FIFTH AVENUE, NEW YORK 18, N.Y. 


Abilene + Buffalo + Chattanooga + Chicago + Detroit + Houston +» Los Angeles 


January, 1945 





Enlarged reproduc- 
tion free on request 


* Philadelphia + San Francisco + Tulsa + Worcester 
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Makers of 
VASCOLOY-RAMET 
CARBIDE TOOLS & 
TANTUNG CAST 
ALLOY CUTTING TOOLS 
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BAD MEDICINE 


r fleeing enemies 


Take several hundred million lengths 
of steel pipe and enclose each one in a coil 
of *“‘fragmentation” wire. Fill each tube 
with high explosive, cap the ends and equip 
with fuse. Drop by parachute frem planes 
on troop concentrations. 


There you have a prescription to spread 
terror anddestruction among fleeing enemy 
personnel. Each coil of wire bursts into 
scores of sharp fragments which maim and 
incapacitate troops over an area of wide 
radius. 

The fragmentation bomb of this War 
starts with special fragmentation wire. In 
the Youngstown mills, hot-rolled stock is 
passed through special dies to produce a 
keystone-sectioned wire to close physical 
tolerances. Chemical and metallurgical 
characteristics, also, are closely controlled 
to produce a wire that will shape into a 
small, tight coil which shatters into bits on 
detonation. 

This fragmentation wire, now made by 
Youngstown, suggests many post-Victory 
possibilities. Youngstown is equipped for 
and will produce wire to meet your needs, 
no matter how exact the physicals, or the bee 
a al Spee bie oe .a ©3 

e shall beglad to sit down with you now, — eg rp 
to discuss your present and future require- gs a he NN 
ments on wire, rods and bar stock. ee , le of : 


me 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 


Manufacturers of 
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FURNACE 
ENGINEERS, Inc. 


As designers and manufacturers of industrial furnaces, 








we offer the wire industry a complete line of heat treating 
equipment, and experienced engineering service for 
those who have production problems requiring specially 
designed equipment. 


We are also prepared to REDESIGN 
and MODERNIZE existing equipment 
to make it up-to-date so that it will have 
a higher production rate with marked 
economies in the consumption of power 
or fuel. 


You are invited to consult us on your heat- 
treating problems without obligation. 


Write to 


FURNACE ENGINEERS, IINC. 


1551 West Liberty Avenue 


PITTSBURGH 26, PA. 
Telephone: Fieldbrook 7727 











































































*Trademark registered 
U. S. Patent Office 














THE WIRE OF A THOUSAND USES 


The versatility of Continental wire is apparent when you look at the illustrations above. There is not only a 












big difference in the size of the wire in the match book and the pin in the door hinge, but there is a big 
difference in the temper, analysis, and finish. Continental wire for each of these applications is made especially 
to meet the individual requirements. 

Continental specializes in producing wire in a vast variety of shapes, tempers, analyses, and coatings to 
fit the particular specifications of hundreds of products. You are invited to take advantage of this service. 
Write or wire today for complete information. 





aTtAL 
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se, CONTINENTAL 


STEEL CORPORATION 


GENERAL OFFICES © KOKOMO, INDIANA 


























——S) — MANUFACTURER'S WIRE: Bright, Annealed, Galvan- STEEL SHEETS: Black, Galvanized, Hot Rolled An- 
VIRE PRODUCERS OF: ized, Coppered, Tinned, Liquor Finished, Lead Coated, nealed, Hot Rolled Pickled, Long Terne, Copperior, 
Special wire, etc. Also Chain Link Fence, Nails, etc. Lead-Sealed, Galvannealed, Super-Metal, etc. 


THE SUPERIOR SHEET STEEL COMPANY, DIVISION @ CANTON, OHIO 
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by WATERBURY - FARREL 


WITH WIRE BLOCKS WHICH Atal 
oO 2. re) 
tn etlhar hisradtion 


Upright Cone Continuous Machines with provision for quickly changing the 


WATERBURY FARREL 











rotation and position of block. 


Two conveniently located removable handles do the trick in jig time— 


A — changes direction of rotation 
B — shifts position of block - - - 


The machines are available with blocks of various diameters or with spooling 
devices. Our wire drawing machinery is described in Catalog W. 






@ WIRE AND ROD MACHINERY @ COLD HEADING MACHINERY, ETC. @ 


WATERBURY FARREL 


FOUNDRY & MACHINE COMPANY 


WATER Bae YT ° CemeNECTICUT ° uU-S*A 





CHICAGO CLEVELAND NEWARK, N. J. 
22 WIRE 
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A monthly publication devoted to the production of Wire, Rod and Strip, TRAVERSES 


Wire and Rod Products and Insulated Wire and Cable 
DRAWING — ROLLING — EXTRUDING — FORMING — FABRICATING for 


Vol. 20 JANUARY, 1945 No. | WIRE and CABLE 
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Manufacturers of cold headed products are faced with 
the necessity for meeting specifications that grow more 
and more rigid on size and finish. Far-sighted manu- 
facturers standardize on Firthaloy Cold Heading Dies 
‘because Firthaloy enables them to meet these strict 
specifications with a minimum of inspection . . . and 


assures a continuity of operation without the expense 
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of frequent downtime. Increased production and longer 
die life are additional advantages, all of which add up 
to satisfactory, low-cost, trouble-free operation. Firth- 
aloy Dies are available for cold heading almost any 
size and most types of bolts up to 1 inch. 

Firthaloy engineers are glad <o assist in solving your 


cold heading problems. Write us about them. 
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Introduction 


R. Chairman, Members of the 
Wire Association and Guests: 
+ + + 
T has been with a deep feeling of 
responsibility that I have prepared 
this, the sixth Mordica Memorial 
Lecture, given to honor the memory 
of John Mordica, the first president 
of the Wire Association. | wish to 
thank the Board of Directors of the 
Association for the honor of being 
chosen to present this lecture in 
memory of the man who was not only 
the guiding light, in the founding of 
this association, but who started us 
on the path toward that fine mutual 
cooperation which exists in the wire 
industry today. 
+ + + 
IRE, as one of the most diversi- 
fied products of this age of steel, 
is unique in the number and variety 
of carbon steels which can be utilized 
in its production. This fact, coupled 
with the fact that the wire drawing 
process affords a means for attaining 
such a wide latitude in physical prop- 
erties and finishes, is responsible for 
the infinite variety of products which 
can be fabricated from wire. 


ort 2 


THE MORDICA MEMORIAL LECTURE 


i Hien 


This Lecture was presented at the 
Annual Wire Association Conven- 
tion held at Pittsburgh, Pa., October 
16th-19th, 1944. 
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UCH has been written on the 

subject of the wire drawing die 
and the various operations involved 
in the production of wire from the 
hot rolled rod or bar. The important 
place which steel quality plays in 
wire production appears to have re- 
ceived much less consideration than 
it justly deserves. In view of the fact 
that the last decade has been so out- 
standing in the development of new 
and more critical applications for 
wire, necessitating a new high in 
steel quality, we wish to discuss here- 
with, some of the major improve- 
ments which the steel manufacturer 
has instituted to meet this quality 
demand. 

++ + 


Historical 

T is a far cry, indeed, from the days 

of wrought iron wire to the steel 
wire age of today. However, wrought 
iron was destined to play a very im- 
portant part in the early develop- 
ment of the wire industry. Centuries 
were to elapse before the dawn of 
the steel era and even up to the time 
of our Civil War, wrought iron con- 
tinued to be the predominant avail- 
able metal for drawing to wire. Most 
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of this wrought iron was 
made by the puddling pro- 
cess, invented by Henry 
Cort about 1780. In the old 
puddling process, the iron 
charge was melted on a long 
hearth, lined with iron ox- 
ide, (shown in Figure 1). 


+ + + 


URING the the 

metal was stirred vig- 
orously until the charge 
“came to nature” and reach- 
ed the balling period. The heat was 
then tapped as a ball of pasty metal, 
which was compressed in some form 
of press where part of the slag was 
squeezed out, the rest remaining to 
form the so-called fiber on rolling. 


boil, 


Strips of puddled iron were bound ° 


together and further worked down 
to more uniformly distribute the slag, 
the final quality depending on the 
amount of this work applied. The 
puddled iron constituted the base 
metal for all of the early wire for 
telegraph purposes, wire suspension 
bridges, cables, etc. The various qual- 
ities of wrought iron for telegraph 
wire, when considered in terms of 
electrical conductivity, were desig- 
nated as B.B. (best-best) or E.B.B. 
(extra best-best) which terminology 
still exists although steel has long 
since been substituted for the 
wrought iron grades. 


+ + + 
2 eat NG the wrought iron era, the 


principal carbon 
steels for the wire industry was the 
crucible process. Large 
quantities of wrought iron 
were used as the base metal 
in the manufacture of cru- 
cible steel. The chemistry of 
the process was quite sim- 
ple, consisting primarily in 


source for 


eliminating the slag present ee 


in the wrought iron and the 
absorption of carbon, sili- 
con and manganese. Figure 

2 shows a diagramatic 
sketch of an old crucible | 
plant layout. 





+ + + 


ROPER control of this 
process yielded the wire 
industry a high grade in the 
various carbon ranges, but 
the cost of production was 





Figure 1. 





Sketch of old type puddling furnace. + 


too great to stimulate its application 
to the common grades of wire which 
were most important from a tonnage 
standpoint. One of the more import- 
ant applications of Crucible steel dur- 
ing this period was in the production 
of rope wire, in various grades ac- 
cording to physical requirements, 
designated as Crucible grade, plow 
grade and improved plow grade. 
These designations persisted long af- 
ter Crucible steel had been supersed- 
ed by open hearth steel. 


+ + + 


HE rapid development of the 

United States during the last cen- 
tury created a need for large quanti- 
ties of steel of the soft variety for 
the wire industry which would be 
available at a lower cost than 
wrought iron or Crucible steel. With 
the building of our railroads west- 
ward, there followed the demand for 
large quantities of telegraph wire. 
The settling of the rich agricultural 
lands of the midwest created the 
necessity for fence wire. At this op- 


portune time, the Bessemer 
and a little later, the open 
hearth steelmaking process 
ippeared on the horizon and 
simultaneously the contin- 
uous rod mill was develop- 
ed. Thus the stage was set 
for our modern wire age. 
The progress in ferrous 
metallurgy briefly covered 
thus far, while embracing 
several hundred years in 
+ world history, represents 
but the foundation for the 
developments which have been made 
since the advent of the Bessemer and 
epen hearth processes. The acid Bes- 
semer process first made available for 
wire manufacture the desired ton- 
nage of steel at a price sufficiently 
low to stimulate its use for fence, 
telegraph wire, strand and the in- 
numerable wire items required by a 
resourceful and inventive people. The 
acid and basic open hearth processes 
followed closely on the heels of the 
Bessemer process and each found a 
place according to its ability for sup- 
plying a quality of steel that met the 
growing demand of the wire indus- 
try. 
+ + + 


HE rapid progress of the wire in- 

dustry has been made _ possible 
through the great advances in both 
quality and quantity steel production 
which started with the introduction 
of these new steel making processes. 
The wire mills can be truly grateful 
for the continued improvements in 
steel quality which*have made it pos- 
sible for them to supply 
their trade with better qual- 
ity wire at little extra cost. 
Such improvements are not 
just incidental, but almost 








invariably represent an in- 


ty 
| 2 vestment in greater over- 
{| head costs which must be 
‘| compensated for by increas- 
| ed yields of a more satisfac- 
tory product. 








+ + + 
Recent Improvements in 











Figure 2. Sketch of layout of old Crucible plant. 5 a 


lron Quality 


INCE iron is the basic 
metal used in the man- 
ufacture of steel, its quality 
is of great importance to the 
steel maker. Iron of a qual- 
+ ity most suitable for each 
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steel making process involved, has ‘ 
resulted from a closer control of the Cc. Mn. Pp Ss Si ; 
blast furnace operation and the raw ; 3 : ae. 
materials whic h constitute the Basic Open Hearth (Low Manganese) Iron 4.25% 0.50% 0.200% 0.030% 1.00% 
charge; namely, iron ore, coke and Basic Open Hearth (High Manganese) Iron 4.25 2.00 0.200 0.030 1.00 : 
limestone. Outstanding has been the | gig Bessemer Iron 425 0.50 0.085 0.035 1.25 . 2 
improvement in the quality of the : oP 3 
coke used in iron production. Coal Acid Open Hearth Iron 4.25 1.25 0.050 0.030 2.00 | 
used for the production of high grade 
metallurgical coke is now selected on able a raw material which was one T had been known for many years | 
the basis of the following character- fourth to one fifth the cost of either that «Bessemer steel exhibited a B 
istics: wrought iron or crucible steel. It greater sensitivity to cold work than | ;,, 
= ey ‘ ia was not long before continuous rod open hearth steel. This phenomenon | _,, 
3. aart iiedees eronertice. mills were rolling tens of thousands was attributed chiefly to the higher | yj, 
4. Low sulphur. of tons of Bessemer rods for drawing phosphorous content inherent with | 44, 
5. Low ash. to fence, telegraph, nail, wood screw, Bessemer steel as a result of the acid | ee 
ek: aio screen wire and a host of other es- Bessemer process. In the application Ss 
ODAY, the major percentage of sential wire grades. Continuous wire of Bessemer rods for fine wire draw- | st 
the coal for the production of blast drawing machines | were developed ing, as in the case of screen wire, the = 
furnace coke is subjected to a wash- 2nd drawing practices standardized standard practice was to draw the | 
ing treatment which materially re- 07 the basis of Bessemer steel ap- #5 rod (.218") to about 14 gage 
duces the ash and sulphur content. plication. A good example was inthe  (.076”) wire, which was pot annealed 
Coal-thus scientifically selected and production of fine wire for,screen and then drawn to about 20 gage T 
subjected to a scrubbing treatment cloth, practically all of which was (.035”) where it was again annealed, a 
makes it possible to supply the blast produced irom Bessemer steel until followed by wet drawing to the final he 
furnace with a superior coke, result- the early nineteen thirties. 1 he wood _ size (33 or 34 gage). With improve- af 
ing in a smoother running furnace SCTeW industry, which was in its hey- ments in wire drawing technique in 4 
and consequently more uniform and ay during the ise quarter ol the recent years, many attempts were fo 
improved iron quality. Smooth blast century, utilized Bessemer wire al- made to eliminate the intermediate * 
furnace operation makes possible the — ™ost exclusively. Chis was an id sal annealing treatment at the 14 gage 
production of iron with greater uni- pplication, in view of its desirable stage but Without success due to the 
formity of analysis and temperature free-cutting qualities, as all wood excessive breakage. A mild basic 
and does much to minimize the Screws were cut thread, shaved and open hearth steel, on the other hand, 
amount of unreduced oxides in the — slotted. could be successfully drawn direct 
cae to 20 gage because of its greater ca- 
- pacity for cold work. However, it 
eee had been noted that some Bessemer 
CIENTIFIC study of blast fur- HE Bessemer process still contin- heats exhibited a greater capacity for 
nace operations and close inves- ues to be one of the most interest- cold work than others even though 
tigation follow up between the iron ing methods of making steel. No there was no noticeable difference in 
and steel producing units, has result- extraneous fuels are used in the re- the regular chemical analysis or in- 
ed in the prodyction of iron of a fining process and it is the only steel- got practice. Recent developments 
character and analysis most suitable aking method in which the charge ave pointed to the fact that suclt 
for ‘ach particular steel making pro- just be liquid. The total refining heats were very likely lower than 
cess involved. [ypical iron analyses period for 10 to 25-ton heats (blows) normal in nitrogen and that the ni- 
for Bessemer and open hearth steel 3-540 to 20 minutes. The refining trogen-phosphorous ratio is closely 
production are shown in table A. process, depicting the removal by ox- associated with the sensitivity of the 
i i, idation of metalloids during the Bes- BREEN ES OO YEE: 
HE chemistry of the acid steel semer blow is illustrated in the table ‘vas 
making practices does not allow (figure 3), which is fairly represen- 
for much reduction of phosphorous, tative of Bessemer iron with normal HE recent development of photo- 
hence the necessity for markedly analysis. cell or so-called “flame control” for 
lower phosphorus iron than can be 
utilized in the basic open hearth. REMOVAL OF METALLOIDS 
te Sd Element Goarer Par Tene 5 eee aie 
Developments in Bessemer Steel aoe ___ Cent 20” | 3°30” | 60” | 810” | 10°” 
Manufacture SS GS ES 4.30 390 | 3.75 | 2.10 0.60 0.03 
k - RENN cas G vis scp ask 1.25 0.70 | 0.38 | 0.03 0.03 0.005 
HE advent of Bessemer steel rev- Manganese ........... | 0.40 0.10 0.04 =| 0.03 0.01 0.01 
atomized the steel netey and | Feegmonss | SMB | te | Bn | Be | Bae | i 
along with it the wire industry as é. 
well. The wire mills now had avail- Figure 3. Table depicting removal of metalloids during the Bessemer blowing period. + + + 
os 
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Figure 4. 


Bessemer steel making has been an 
important aid in obtaining a more 
uniform and higher quality product. 
It allows for much closer control 
than is possible when the blower has 
only his eye to reveal the progress 
and end point of the blow. Figure 4 
shows a typical photocell recording 
of a Bessemer blow. 


+ + + 


HIE period of time from the end 

point until the vessel is turned up- 
on its side and blowing has stopped 
has been called the afterblow. This 
afterblow is used as a measure of the 
degree of metal oxidation, and uni- 
formity demands that it be controlled 
within narrow limits. 





Figure 5. Diagramatic sketch of two views of tilting open hearth furnace. 


Typical recording of a Bessemer blow, obtained by the photo-elestric control recorder. 


XTENSIVE investigations of oth- 

er methods for controlling the fac- 
tors effecting the work hardening 
characteristics of Bessemer steel are 
under way, the results of which will 
undoubtedly be of considerable value 
to the wire industry. Many items for 
example which now require a sul- 
phurized open hearth steel for bal- 
anced free machining and cold form- 
ing properties, may be produced 
more satisfactorily in the future from 
a scientifically controlled Bessemer 
steel application. 

ae oe 
Developments in Open Hearth 
Steel Manufacture 

7 JAY the basic open hearth is 

producing most of the steel for 
the wire industry. A 
considerable ton - 
nage of acid open 
hearth steel is still 
used in the produc- 
tion of high tensile 
rope and _ bridge 
wire, but even here 
we note a gradual 
trend to the 
grade. There 
two practical rea- 
for .the#es 
change: first, the 
remarkable strides 
made during recent 
years in the scienti- 
fic control of the ba- 
sic open hearth pro- 
cess appear to have 
advanced the qual- 
ity of basic steel to 
the high level of the 
acid grade. The sec- 
ond reason is based 
on the fact that the 
acid practice is not 
conducive to the re- 
duction of phos- 
phorus, and since 
our domestic 
are generally high 
in this constituent, 


basic 
are 


30:25 


ores 


it is natural that the basic open 
hearth process should take prefer- 
ence. 

+ + + 


HE larger portion of basic open 
hearth steel is produced by the 
scrap process where the principal 
constituents of the furnace charge 
consists of proper proportions of 
steel scrap, iron and limestone. The 
average time from charge to tap is 
approximately twelve hours for a 
150-ton heat. The duplex process 
should also be mentioned here, as 
it accounts for a considerable ton- 
nage of basic open hearth steel now 
being produced for the wire mills. 
The tilting furnace is in general use 
for the manufacture of duplex steel, 
diagramatic sketch of which is shown 
in Figure 5. 
aa es 
N the duplex process the major por- 
tion of the metallic charge consists 
of Bessemer blown metal transferred 
in the molten condition to the open 
hearth furnace, the proportion of pig 
iron being limited to the amount re- 
quired to properly refine the heat. 
The fact that no scrap is required, 
makes this process particularly de- 
sirable when a shortage exists in 
scrap as has been the case during the 
past few years. 
+ + + 
ka us now survey briefly some of 
the more important open hearth 
steel making factors which have such 
a direct bearing on wire quality. 
Ranking high in the list of improve- 
ments is the scientific control of the 
slag, the chief agency for the purifi- 
cation of the metal bath. While open 
hearth operators have long realized 
that the characteristics and condition 
of the slag were closely related to 
the operation of the furnace and the 
quality of the steel, it was not until 
very recent years that the technical 
staffs of the leading steel companies 
concentrated on the problem of slag- 
metal relationship from the view- 
point of scientific control. The char- 
acter of a slag during the refining 
period depends upon the composi- 
tion, temperature and fluidity or vis- 
cosity. Slag control starts with the 
charging of the open hearth furnace. 
The composition, physical character- 
istics and quantities of the metals and 
slag-forming materials or fluxes, 
charged into the furnace, are regu- 
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lated so as to give when melted a 
slag with properties best suited for 
the efficient refining of the metal. 
Chemical analysis and visual exami- 
nations are made of standard pan- 
cake slag samples. The slag samples 
are Classified according to color, sur- 
face design, lustre, density and struc- 
ture, thus rapidly supplying to a sur- 
prising degree of accuracy, informa- 
tion as to chemical relationship such 
as lime-silico ratio or basicity and 
iron oxide content. 
+ + + 


important aid to proper slag 


A’ 
control in the open hearth fur- 


nace is the control of temperatures. 
A great deal of scientific research 
has been conducted on this subject in 
recent years and a control developed 
which has been very helpful in the 
general improvement of steel quality. 
Accurate information on the temper- 
ature of the bath during the refining 
period is essential in obtaining and 
maintaining conditions such as will 
assure the highest degree of purifica- 
tion as well as the required condi- 
tions for proper teeming in the molds. 
soth radiation and optical pyromet- 
ers are being employed in this con- 
nection and in recent years various 
types of high temperature measur- 
ing thermo-couples have furnished 
valuable data particularly on temper- 
atures of furnace roof and walls. 


+ + + 


Developments in Ingot Practices 
HE chemical analysis and state of 
oxidation of the liquid steel tap- 

ped from the melting furnace is de- 
termined by the desired ingot mold 
practices and the ultimate applica- 
tion. Ingot practice is determined by 
the extent to which deoxidation has 
been effected before the steel is teem- 
ed into the molds. In order of de- 
creasing oxygen content, the typical 
mold practices may be described as 
rimined, capped, semi-killed and kill- 
ed. Deoxidation is regulated in both 
the furnace and ladle according to 
predetermined schedules for the var- 
ious grades produced. 


+ + + 


N the production of a rimmed in- 
got, such as depicted in Figure 6-A, 
the desired action requires a rela- 
tively high oxygen content so that 
a rapid gas evolution or effervescence 
will occur in the mold. Sluggish ac- 


Fig. 6B. 


CHEMICAL 


ANALYSIS of drillinzs 


taken at 


the numbered a 
fa 


locations (see fig. 6A) 


Fig. 7B. CHE 
MICAL AN- 
ALYSIS of 
drillings taken 
at the number- 


ed locations. 


(see fig. 7A) 


Fig. 6A. 


Longitudinally Split Rimmed Ingot. 
* * 


Shemiou 


for Chemical Checks. 


Fig. 6C. 


Deep etched cross section of 134” 


snelyses 





pes: | locations of drillings 


billet, rolled from a Rimmed 


Ingot of heat from which split ingot (Fig. 6A) was taken. 





Fig. 7A. 
Checks. 


Fig. 7C. 


from which split ingot 


Longitudinally split Killed Ingot. 


Note locations of drillings for Chemical 
~ + . 


Deep etched cross section of 134” billet, rolled from a Killed Ingot of heat 
(Fig. 7A) co + 


was taken. 
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tion in the mold results from the use 
of an excessive quantity of deoxidiz- 
ers such as silicon or aluminum, or 
may be caused by improper teeming 
temperature. Such an ingot may be 
spongy and will be inferior in surface 
quality. 
+ + + 
ARBON, in increasing amounts, 
tends to decrease the gas evolu- 
tion and it is difficult to obtain a sat- 
isfactory rimmed steel when this ele- 
ment is over .20 per cent unless the 
evolution of gas is aided by some 
mechanical means such as jarring. 
Sulphur and manganese in increasing 
amounts also retard the rimming ac- 


tion or in other words, have a “kill- 


ing” effect on the steel. 


+ + + 
[MMED steel can invariably be 
identified by a deep etch test of 

the cross sectional area of billet or 
wire. The rim metal being relatively 
pure and low in carbon, etches quite 
slowly as compared to the core which 
contains most of the segregating ele- 
ments such as carbon, sulphur and 
phosphorous. Because of the effer- 
vescence during solidification, rim- 
med steel is more susceptible to posi- 
tive segregation of such elements as 
carbon, phosphorus and sulphur than 
is the case with a killed steel of sim- 
ilar analysis. Therefore, the check 
analysis throughout an ingot or heat 
of rimmed steel will necessarily show 
wider variations than killed steel, or 





Figure 8. 


Depicting grain sizes 1 to 4 inclusive 


even capped steel. For this reason, 
the variations in check analysis al- 
lowed on the American Iron and 
Steel Institute grades are applicable 
only for killed steel and inapplicable 
for rimmed steel for elements other 
than manganese and copper. 
+ + + 
ILLED steels in contrast to rim- 
med steels are treated with rela- 
tively large amounts of deoxidizing 
agents such as silicon or aluminus, 
in the furnace or ladle, in order to 
eliminate the excess gas or render it 
inactive. Solidification proceeds qui- 
etly but somewhat more rapidly than 
in the case of a rimming steel, pro- 
ducing an ingot of greater homo- 
geneity (see Figure 7), that is, less 
segregation of the elements, carbon 
phosphorous and sulphur, but with 
a greater tendency for piping in the 
upper central shrinkage area of the 
ingot. 
+ + + 
TEELS with carbon higher than 
.20 per cent are considered as 
“natural” killed steels since in their 
molten state they have less solvent 
power for gas and hence will have 
little or no tendency to effervesce 
while freezing, particularly if they 
also contain any appreciable quanti- 
ties of silicon, manganese or sulphur. 
+ + + 
APPED steels are also used to 
some extent in the wire industry 
for certain low carbon applications. 
Mechanically cap- 
ped steel is produc- 
ed by teeming into 
a bottle top mold, 
then the 
ingot mold with a 
close fitting metal 
cap. Silicon capped 
steel is produced 
similarly except 
that capping is ef- 
fected by the addi- 
tion of a deoxidizer 
such as powdered 
ferro-silicon ; in the 
top few inches of 
the ingot. By pre- 
venting the boiling 
action, the steel will 
freeze with less ten- 
dency toward posi- 


covering 


tive segregation 
and the billet or 
wire will show a 


(AS.T.M. rating). More homogeneous 


cross sectional structure when 
etched. 
+ + + 
F the three types of steel des- 
cribed above, according to mold 
practice, rimmed steel might be clas- 
sified as most ideal for wire drawing, 
particularly in continuous drafting 
to the finer gages. This is probably 
due first to the somewhat higher or- 
der of ductility, and lower order of 
sensitivity to cold work exhibited by 
the rimmed grade. Second, to the su- 
perior hot rolling characteristics of 
this grade and resultant surface qual- 
ity. The same characteristics make 
rimmed steel especially desirable for 
cold heading and cold forming opera- 
tions. Large tonnages are also used 
in the manufacture of arc-welding 
electrodes primarily because of its 
comparative freedom from oxides of 
silicon or aluminum. 


+ + + 
HERE are various wire applica- 
tions for low carbon steel where 
the killed steel is preferable to either 
the rimmed or capped grades. A good 
example is specialized galvanized 
wire, produced by the hot dip pro- 
cess. The zine coating tends to show 
somewhat better adherence on the 
killed steel and this is even more no- 
ticeable if the steel is silicon killed. 
The presence of a differential core 
and rim pattern may cause rimmed 
steel to be an undesirable applica- 
tion, particularly on some plated 
parts. Killed or capped steels may be 
considered more desirable for cut- 
threading, whereas rimmed steel is 
preferable for roll threading. 
+ + + 
Austenitic Grain Size Control 
NY discussion of killed steels 
would be incomplete without 
reference to Austenitic grain size 
control. This subject covers one of 
the major developments of the steel 
industry during the last decade. Nu- 
merous wire items have been mater- 
ially improved through scientific con- 
trol of Austenitic grain size. This re- 
fers particularly to items which, after 
heat treatment, must exhibit maxi- 
mum toughness and minimum distor- 
tion, inherent strain, or tendency to 
quench crack. We refer to products 
manufactured from wire such as 
bearing balls, lock washers, special 
types of bolts and screw, special cold 
forgings, etc. When any carbon or 
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Figure 9. 
low-alloy steel is heated above its 
so-called critical temperature (Ac3), 
austenite grains form, the rate of 
growth of which will depend not only 
on time and temperature above the 
A3 point, but especially on the pres- 
ence or absence in the steel of any 
constituents which retard au- 
stenitic grain growth. 

oot Hy 


may 


Hie general practice employed in 

producing fine grained steel is to 
add aluminum in the ladle, somewhat 
in excess of the amount which may 
be required to complete deoxidation. 
Capped and rimmed steels are con- 
sidered coarse grain steels. Silicon 
killed and even aluminum 
killed 
grained sufficient 
additional aluminum has 


steels are coarse 


unless 


Depicting grain sizes 5 to 8 inclusive 


(A.S.T.M. rating). 


ciety for Testing Material Chart, 
and steel is designated as “coarse 
grained” when the structure falls 
within the limits depicted by photo- 
micrographs, one to four inclusive of 
the above mentioned specifications 
and “fine grained” 


(see Figure 8), 
when the structure falls within the 
limits depicted by photomicrographs 
five toeight inclusive (see Fig. 10). 
+ + + 

HE grain structure is considered 

satisfactory if 70 per cent is within 
the specified grain size limits. Quite 
frequently the term “grain size” is 
used to refer to the “as rolled” grain 
grain size. In 


instead of austenitic 








a) 


been added to inhibit aus- 
tenitic growth to the ex- 
tent which will show the 
steel to be fine grained 
when subjected to a stand- 
ard test. This test consists 
of carburizing for a defi- 
nite time—temperature in- 
terval afd examining the 
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Fizure 10.—A. Fine grained low carbon steel (as rolled rod). 
B. Course grained, low carbon steel (as rolled rod). 
C. Fine grained, low carbon steel (Normalized at 1700°F.) 
D. Coarse grained, low carbon steel = + 





” 


this connection, we show in Figure 
10, photomicrographs of the “‘as roll- 
ed” structure of both coarse and fine 
grained steels. These were taken 
from rods,—finish rolling tempera- 
tures approximately 1700°F. 


+ + + 


Importance of Proper Ingot Mold 
Practice 

O achieve the desired results as to 
quality and yield during solidifica- 
tion of the steel in the ingot molds, 
special attention must be taken to 
apply the proper type of mold. Killed 
steels freeze with shrinkage cavities 
or pipe in the upper portion of the 
ingot. Constituents in the 

steel having lower freez- 

points tend to be 
pushed to the central up- 


ing 





























resultant grain structure 

under the microscope at 
100 magnification. 
“a ee 

HE grain size is classi- 

fied in accordance with 

a Standard American So- 








per portion of the ingot 
as freezing progresses in- 
ward. It was almost uni- 
versal practice until recent 

years to employ a so-called 
D) big end down, open top 
mold for the production of 
practically all steel for the 
wire mills. While this 
general type of mold is ap- 
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Figure 11.—A. Bottle top mold (for producing mechanically capped ingots). 


B. Big end up refractory top mold. 
C. Big end down, open top mold. 


plicable in the casting of 
rimmed steels because of 
piping and segregation, ne- 
cessitating the cropping of 
a considerable percentage 
of the upper portion of the 
ingot to assure sound steel. 
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FOR GENERAL WIRE DRAWING 


For mild steel or high carbon steel wire drawing, No.’s 90 and 91 Standard 


Wire Draw are designed for continuous drafting without any intermediate an- 


neal, so that wire may be drawn from the rod to finish at 21 Ga. or smaller. 


Numbers 90 and 91 Standard Wire Draw are special high titre soaps, which 
when used as shipped on high carbon, impart a non-slip coating to the wire 
sO necessary on spring wire when knotting. Because of the high titre char- 
acteristic these lubricants can withstand high speed without burning and will 


yield exceptional die wear. 








STANDARD INDUSTRIAL COMPOUNDS CO. 
4600 W. Ferdinand St. Chicago 44, Ill. 
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PATENTS PENDING 


NEUTRAL BATHS 
For the WIRE INDUSTRY 


APPLICATIONS 


Bright Wire Patenting 

Bright Wire Annealing 

Bright Wire Spheroidizing 

Continuous Hardening and Tempering 


NEW TECHNIQUES 


. Eliminate pickling 
. Wire can be lime coated continuously 
. Coils may be lime coated without pickling 
. Coils or strands can be given a liquor finish without pickling 
- Wire can be processed to maintain a controlled blue finish 


SAVINGS IN 


1. Handling Costs 
2. Speeded Deliveries 
3. Improved Physical Properties 10 to 20% 


No Capital Investment —olden equip- 


ment may be rented under a Lease-Rental Plan to 
eliminate any capital investment. 
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THERE IS NO SUBSTITUTE FOR 


Experience and Seruice 


Manufacturers of special-shaped dies for many years 
and specialists in tungsten-carbide dies since their advan- 
tages were first discovered—that's the experience behind 
every Hartley die. : 


Our skilled workmen combine this experience with ex- 
treme care and most critical inspection to assure you 
prompt service on high quality dies. 


"From blueprint to finished products''—just send us the 
prints of the dies you require; no problem is too tough 
for us to tackle and we welcome every job—large or 
small. 


MANUFACTURER 
TUNGSTEN CAR 
WIRE. TU8E. EY 
AND SPECIAL DIES. MAN- 
DRELS AND PUNCHES. 


Established 1850 Thomaston, Conn. 
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As a result of a great deal of ex- 
perimentation with molds of var- 
ious designs by the steel industry, a 
practice has been developed whereby 
killed steels solidify in the mold with 
the formation of less pipe or segre- 
gated area, thus improving both 
quality and yield. The most ideal 
type of mold at present appears to 
be the big end up type with refrac- 
tory lined hot top. However, a large 
tonnage of high quality steel is still 
being cast regularly in properly de- 
signed big end down molds fitted 
with refractory hot tops. Figure 11 
shows sketches of typical big end 
down, open top and bottle top molds ; 
also a big end up refractory top mold. 


+ + + 


NY discussion of mold practice 

would be incomplete without 
reference to mold conditioning. Most 
modern steel mills have in recent 
years materially improved their fa- 
cilities for properly handling such 
reconditioning. The importance of 
proper mold preparation cannot be 
overemphasized in its desirable ef- 
fect on the surface quality of the 
finished rod or wire. The physical 
condition of the interior wall surface 
of the mold is of vital importance, 
and in all cases, should be clean and 
iree from cracks and rough corners. 
Mold temperature at teeming, must 


be within certain limits. 
+ + + 
XHAUSTIVE 


have been conducted to determine 
the most desirable mold wash to ap- 


investigations 


ply and the proper procedure for ap- 
plying same. Tar of the right grade 
the 


might be mentioned as one ot 


most popular mold washes used. 
When correctly applied, a_ bright, 
hard, even coating is formed which 
protects the mold surface and ma- 
terially improves the surface quality 
of the ingot. Because surface quality 
plays such a vital role in the produc- 
tion of wire, every operation from 
casting the steel to heating, rolling 
and inspection, is performed with a 
prime purpose of delivering to the 
wire mill a product as free from 


harmiul suriace defects as possible. 


Importance of Proper Heating and 
Rolling Practices 


XPERIENCE has proven the val- 

ue of proper heating facilities in 
the rolling mills and close coordina- 
tion between temperature control 
and rolling procedure for each grade 
of steel. The rolling characteristics 
and subsequent surface quality of 
any grade of steel depend to a large 
degree on the ability of the surface 
layers of metal to stretch or elongate 
without rupture. Added sulphur 
steels such as open hearth or Besse- 
mer screw grades are examples of 
steels with poor rolling characteris- 
tics because the steel is “red short”, 
that is, may be easily ruptured when 
subjected to hot working. Proper 
heating for hot rolling of such steel 
has proven to be very beneficial. The 
modern soaking pit for controlled in- 
got heating is a furnace of the best 
in engineering designs. Automatic 
temperature controls prevent over- 
heating or burning, and attention to 
heating atmospheres helps in reduc- 
ing the degree of decarborization. 





Cold headed bolt blank showing split 
head defect, resulting from longitudinal surface 
imperfection. 


Figure 12. 


HE precautions that must be ex- 

ercised in rolling the ingot, bloom 
or billet are just as essential to the 
attainment of surface quality as 1s 
proper heating, mold practice or even 
steel making. The rolling character- 
istics of each steel grade must be 
considered in reducing the ingot or 
bloom to the desired section. Ade- 
quate consideration is today given by 
the roll designer to prevention of 
both “mechanical” and “steel” roll- 
ing defects. The rolling mill person- 
nel are thoroughly acquainted with 
the necessity for keeping overfills, 
euide scratches off-section, etc., to 
a minimum. On such items as special 
requirement quality heading 
wire for example, twist tests are us- 
ually made on rod, at the rod mill, to 
reveal surface defects which would 


cold 


affect its suitability for the cold head- 
ing application involved. A typical 
surface defect and its harmful effect 
is illustrated in Figure 12. 
> 2 ae 

6S is general practice to remove 

harmtul defects from the billet sur- 
face by chipping or grinding. Chip- 
ping may be done with a pneumatic 
chisel or with a torch which removes 
the surface metal and defect by fu- 
sion. A recent innovation is the ap- 
plication of hot scarfing during the 
rolling of the bloom or billet espe- 
cially on grades which require excep- 
tional surface quality. The equipment 
for hot scarfing is placed in the roll 
train and as the hot bloom or billet 
moves along, surface metal is fused 
off toa depth of approximately 3/64”, 
thus taking with it the surface de- 
fects of equal depth. In the final an- 
alysis, the degree of surface quality 
required depends on the ultimate pro- 
cessing requirements as well as the 
demands of the finished product, and 
‘t should never be forgotten that spe- 
cial demands for surface quality are 
generally fulfilled only by increased 
production costs. 

» i 2a 
Conclusion 


The developments in steel manufacture 
as pointed out in this paper have done 
much to advance the wire industry to its 
present high level. There is every reason 
to believe that as a result of the close co- 
operation that has developed between the 
research, metallurgical and operating de- 
partments, further important advances in 
steel making practices will be forthcom- 
ing in even greater numbers. As an illus- 
tration of such developments, it may be 
anticipated that spectroscopic analysis will 
augment to a considerable degree the pres- 
ent chemical analysis program of the steel 
mill. Furthermore, some new and startling 
innovations in steel and wire manufacture 
may safely be predicted through the rela- 
tively new science of electronics. It would 
be weli to keep abreast of practical devel- 
opments in the continuous casting of steel 
billets and it might not be too visionary to 
predict that a continuous cast rod, with its 
many possibilities for quality superiority 
over the present hot rolled rod, will one 
day be available to the wire mills. 


+ + + 


A truly great future lies ahead for the 
wire industry, but it will be a future de- 
pendent to an important degree on the 
technological developments of the steel 
industry. 





LL members of the Wire Association are 
cordially invited to submit technical 
papers either for publication in “WIRE & 
WIRE PRODUCTS” during the year or for 
presentation before the Annual Wire Associa- 
tion Convention. 
++ + 


“ELECTION of papers to be presented at 
» the Annual Convention rests in the hands 
of the Joint Program Committee and the Board 
of Directors of the Wire Association. 
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N a previous article we discussed 

the history and growth of Tung- 
sten carbide dies and their applica- 
tion to the drawing of wire. After 
establishing these dies in the wire 
mills and looking around for addi- 
tional applications, we soon found 
the need for wear resisting applica- 
tions and the larger field of applica- 
tion on wire products. It was appar- 
ent at once that some of these appli- 
cations required tough shock-resist- 
ing grades. Developments were car- 
ried out first in the nail industry and 
closely after in the cold-heading in- 
dustry. A great deal of imagination 
was required in visualizing what 
could be done with a material at that 
time considered brittle and not ap- 
plicable to shock jobs. Experiments 
were conducted in the face of pre- 
dictions of failure from all sides. 


+ + + 


EVEN years ago, the superintend- 
ent of a nail mill wondered, in 
view of the success they had had with 
sintered carbide in wire-drawing 
dies, whether it would be applicable 
to nail dies. At the price nails were 
selling at the time, the mill was los- 
ing money on the entire nail-mill op- 
eration. Anything that could be done 
to cut down the amount of loss would 
be of great help to overall mill costs. 


+ + + 
WE then put into operation the 


first carbide nail die, which was 
very crudely manufactured and barb- 
ed. We obtained about four hours’ 
run before the carbide split. We tried 
quite a few additional dies, with var- 
ied success. The final gripper die we 
put into operation, however, ran 
about 176 hours before it chipped and 


cracked. 
+ + + 


T that time we decided that the 
application had possible merits, 

but that the proper grade of carbide 
was not available for the barbs to 
withstand the repeated gripping 
loads and at the same time hold up 


Carbide Die Applications 


By A. R. Zapp 


Manager, Firthaloy Division 


Firth-Sterling Steel Co., McKeesport, Pa. 


A paper outlining the development 
and application of tungsten carbide 
dies for nail mills and for cold head- 
ing operations. This paper was pre- 
sented at the Annual Convention of 
The Wire Association, Pittsburgh, 
Pa., October 18th, 1944. * + 





under the hammer blows. With ex- 
isting grades the barbs were found 
to chip and crumble and the carbide 
flaked under the head and from this 
it was deducted that the grade was 
too brittle and that a tougher grade 
had to be developed. 


+ + + 


OR approximately a year we con- 

centrated on developing a grade of 
carbide that would more nearly meet 
the then unheard-of requirements 
that a carbide gripper die would have 
to meet. These experiments led to 
the development of our tough grades 
which proved so suitable for the man- 
ufacture of nails and also at the same 
time opened the large field of cold- 





A. R. ZAPP 


Manager, Firthaloy Division 
Firth-Sterling Steel Company, 
McKeesport, Penna. 





heading of bolts, rivets, machine 
screws and related products which 
we will discuss later. 
+ + + 

ITH the new grade, four sets of 

dies were tried. Three sets failed 
very early but the fourth set ran 400 
hours before cracking. This produc- 
tion was outstanding and proved that 
a suitable grade was the first prere- 
quisite and that other factors had to 
be studied to determine what caused 
failure. Consequently twelve more 
sets with this grade were tested. Six 
sets were run simultaneously with 
varied results. One set ran 800 hours; 
two between 300 and 400 hours; and 
the rest failed again very early. Sub- 
sequent runs on the remaining sets 
varied also, although one set ran 1500 
hours before the barbs crumbled and 
the die cracked. 


+ + + 


ae. intensive study of all these 
results, we concluded that we 
were definitely on the right track in 
our carbide, in view of the fact that 
the occasional die produced more 
than enough hours to pay out as 
against the cost of steel dies. In ad- 
dition, the continuity of operation 
showed conclusively the hours ob- 
tained from longer runs were very 
profitable to the nail mills from a cost 


standpoint. 
+ + + 


O BSERVING that a few carbide 
dies operated over a long, con- 
tinuous period, while the others did 
not, we decided that the trouble 
might be due to faulty operating con- 
ditions. 
+ + + 

E then installed other sets of 

dies and had a service engineer 
with them constantly. After a series 
of runs, our digest of results showed 
that the long runs had been made 
with dies used on new die blocks. On 
the other hand, dies that gave the 
poorest results and failed largely on 
account of chipping, had been used 
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a YEARS AMERICAN INDUSTRY 
has paid tribute to denon rust 
to the tune of $1,000,000,000 a 
year. Rusting of lubricated sur- 
faces has been ‘‘put up with’’ as 
a necessary evil. 


Shell scientists and engineers, 
working with steam turbine man- 
ufacturers, did the ‘‘impossible’’. . . developed a 
rust-preventive turbine oil. 





Using the wealth of knowledge gained by devel- 
oping and perfecting this oil, Shell’s Research Labo- 
ratories then focused their efforts on developing a 
similar line of rust-preventive oils for general in- 
dustrial purposes. The result is the new Shell 
Tellus Oils for machine lubrication and the new 
Shell Ensis Rust Preventives for coating metals. 


The new Shell Tellus Oils are not designed to 
remove rust. They will not eliminate all existing 
SHELL ENSIS rusting conditions that may be present in your 

machines. But where moisture is a factor, the new 
Shell Tellus Oils, because of the special rust- 
RUST PREVENTIVES inhibiting qualities built into them, afford un- 
equaled protection against the formation of rust 
For Coating Metals . . . and without the sacrifice of other valuable 
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industrial products fo 


characteristics. They form a protective film that 
coats the metal, making it highly resistant to 
water and moisture. Shell Tellus Oils also have 
superior oxidation stability. 


The new Shell Ensis Rust Preventives cover a 
complete line of oils, coatings and compounds. 
They are available in a number of grades, designed 
to give protection against the dangers of exposure, 
which range from the extreme effects of rain and 


‘ snow during outdoor storage, to the mild humidity 


conditions encountered in the factory between 
machining operations. The protective coatings 
formed by Shell Ensis Rust Preventives graduate 
from the extremely thin, transparent oil films that 
need not be removed, to the heavy, abrasion- 
resistant coatings which will withstand severe 
weathering conditions over long periods of time. 


: 7 rf 


Call in the Shell man now! After a thorough 
study of your operation he will recommend the 
Rust-Preventive Product best suited to your 
specific conditions. Write, wire or phone Shell Oil 
Co., Inc., 50 West 50th Street, New York 20, 
N. Y., or 100 Bush Street, San Francisco 6, Calif. 


SHELL 
TELLUS OILS 
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on worn blocks that were rounded 
and grooved, allowing considerable 
play and rocking while the nails were 
being headed. This caused consider- 
able chipping of the carbide under the 
head. ; 


2 oe; Se. 


a we found that the chip- 
ping under the head was caused 
by wear of the hardened wire guide 
button in the die-block, and also by 
wear on the dovetail and on the bot- 
tom of the ordinary die holder, we 
corrected this by inserting hardened 
plates and gibs, Fig. 1, which could 
be removed and reground parallel 
after wearing. 


+ + + 


FE then tried a series of dies on 

these new blocks and found that 
the results were practically uniform, 
largely through eliminating chip- 
ping. Even when chipping was over- 
come, failure through splitting of the 
nib continued to occur. Upon investi- 
gation, splitting was shown to be 
caused by the operators’ pinching-up 
on the barbing dies during regular 
intervals on each shift. Pinching was 
common practice in order to prevent 
the wire from slipping whenever the 
barbs in the steel gripper dies wore, 
but when applied to carbide grippers 
it caused the nib to split because of 
the wedging action of the wire; in 
addition, an undesirable flash on the 
nail resulted. Our course 
of education in this mill 
taught the operators not 


T this point of development, we 

realized we were well along with 

our research on the refinement and 

improvement of the carbide, and also 

that a great amount of additional 

work would have to be devoted to 
the mills themselves. 


LT’ was at this time that we also in- 

stituted our initial work on head- 
ing hammers, and about a year later 
began our first development of cut- 
ters. Hammers are now well along 
toward practical operation and are 
used quite extensively for heading 
common nails, cup heads, and check- 
cr heads. For the common nails we 
have developed a special grade which 
offers enough hardness so that the 
carbide will not crater, while on the 
other hand for cup and checker heads, 
we are using another grade which of- 
fers enough toughness against chip- 
ping of the cup point on the cup head 
hammers and the edges of the dia- 
mond shaped grooves for the checker 
heads. At the present time a consid- 
erable number of cup heads have run 
approximately 500 hours before be- 
ing removed for redressing and well 
over 300 hours on the checker heads 
before re-dressing is required. Here 
again the grade of the nib is of major 
importance, different grades being 
required depending on whether hard- 
ness or toughness is required. We 





to pinch-up on the carbide 
dies. In some instances, it 
was found necessary to re- 








— Grigeer Dre 














place experienced opera- 
tors with new men who 
did not have fixed ideas; 
this resulted in a more suc- 
cessful operation. 

+ + + 


HE writer wishes to 

thank Mr. Harry Patter- 
son (at that time superin- 
tendent of American Steel 
& Wire Company) and 
Mr. Steve Tarby, foreman, 
for their perseverance and 
constructive cooperation 
in this important ground 
work that developed 
Firthaloy nail dies to the 
point of being commercial- 
ly practicable. 





Fig. 1. Hardened steel gibs and wear plate fitted to die block for wear resistance. 
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have also at the present time a con- 
siderable number of cutters in ser- 
vice, and although the results are 
very encouraging, we find that we are 
still encountering some difficulties 
because of restricted bumper area 
and lack of continuous operation. 
Many of these cutters have paid for 
themselves on machines that were 
watched very closely and shut down 
before the bundle of wire completely 
ran out, thereby eliminating the ma- 
chines running without wire, a con- 
dition which causes the cutters to 
strike together with resulting failure 
of the cutting edges. 


+ + + 


E now began to realize that ef- 

ficient nail mill operation would 
necessitate the furnishing of milled 
and brazed dies rather than finished 
dies because of the frequent changes 
and the prohibitive inventory requir- 
ed to meet the demands of the trade. 
Up to this time the method used to 
lap and groove the nibs for barbing 
proved too complicated and involved 
a considerable amount of time. 


+ + + 


ONSEQUENTLY, we developed 
machinery that could be install- 
ed in the users’ plant to enable them 
tc carry quantities of dies for each 
type of machine and finish or re-cut 
the dies to any size or quantity re- 
quired. This would make 
it possible for the nail mill 
to operate almost any num- 
ber of machines on one 
type of nail and change 
with comparative ease to 
making nails of either 
smaller® or larger sizes 
without carrying an exor- 
bitant inventory of finish- 
ed dies. 


+ + + 


UR die machinery for 
finishing nail dies 
went through the usual 
stages of evolution and 
suffered the average 
amount of growing pains. 
Hicvh-priced, original ma- 
chines evolved into rela- 
tively simple, patented 
machines that can be in- 
stalled in any plant at a 
reisonable cost. 
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T this stage we installed a large 
quantity of Firthaloy gripper 
dies and hammers at Northwestern 
Steel and Wire Company, Sterling, 
Illinois. After careful observation by 
a Firthaloy die service representative 
who stayed almost a year at this mill, 
troublesome operational problems 
were corrected. Detailed perform- 
ance data was taken and proved con- 
clusively the practicability of both 
gripper dies and hammers for the 
nail mill. 
+ + + 
A debt of gratitude is due Mr. Paul 
Dillon of Northwestern Steel 
and Wire Company for his whole- 
hearted cooperation and foresight at 
this important stage of carbide nail 
dies. 
+ + + 
N conclusion, the carbide nail grip- 
per die today is a successful appli- 
cation for common nails, box nails, 
cup-heads, tacks, and the wide vari- 
ety of similar nail products having 
relatively thick heads. Gripper dies 
for roofing nails are not yet consid- 
ered successful although certain runs 
are outstanding and indicate that un- 
der suitable conditions, now being 
investigated, this application also 
might attain the same successful sta- 
tus as gripper dies for the easy-to- 
head products listed above. Ham- 
mers and knives are well beyond the 
development stage although peculi- 
arities in individual plants require 
close attention with regard to selec- 
tion of grade and construction. 
++ + 
T is important to realize that car- 
bide dies for the nail mill have been 
applied to machines designed for 
steel dies and tools and, as a result, 
many difficulties in adapting carbide 
have had to be overcome. One of 
these difficulties is that the dies and 
tools in many instances are not large 
enough to properly support the car- 
bide insert and complete changes in 
the overall sizes of these parts and 
attendant changes in the holders are 
necessary before satisfactory per- 
formance is obtained. In certain cases 
the design of the machine is such that 
the desired changes can not always 
be made and as a result the design 
and performance of the carbide die 
or tool is inferior to what it should be. 
We believe that future nail machines 
shall be designed to suit carbide tool- 
ing since the latter is now an import- 
ant feature of nail mill economy. 


HE economies of carbide nail dies 

are today recognized in all pro- 
gressive nail mills where the practi- 
cability of these dies has been proven. 
In this connection we feel that fur- 
ther economy will accrue through ad- 
ditional life of the carbide die and 
also through increased efficiency in 
affected nail mill operations when- 
ever the following features are in- 
cluded in the nail mill set-up: 

(1) Welding the wire bundles for 
the continuous feeding of wire into 
the header and prevention of die fail- 
ure through eliminating the possi- 
bility of the machine running with- 
out wire. 

(2) The use of a wire drawing at- 
tachment in gonjunction with the 
header to maintain wire size and min- 
imize tool and die wear by heading 
and cutting-off the wire before it has 
a chance to work-harden after draw- 
ing. It is well known that work-hard- 
ening takes place rapidly within the 
first three to six hours after drawing 
so by using the wire immediately af- 
ter it is drawn in a wire-drawing at- 
tachment for the header, the wire 
will be in its most workable state. 
The necessary work-hardening for 
maintaining the required physicals 
will then take place after heading. 

(3) Replace line shaft drives with 
individual motor drives. This will 
eliminate the pulsating load charac- 
teristic of line shaft drives and mini- 
mize wear on the nail machine bear- 
ings and other parts which necessi- 
tates frequent tool resetting and pre- 
vents obtaining maximum dice life. 

(4) Arrange the machines back to 
back along common aisles and use 
pans or buckets capable of holding an 
8-hour production. These containers 
could be of suitable design for lift 
trucks to efficiently handle. Because 
of the large size of the buckets the 
nail machines should be mounted on 
platforms several feet above the aisle. 

(5) Replacement parts for the 
headers should be made of alloy 
steels wherever strength and fatigue 
resistance is required in order to min- 
imize machine failures that might 
cause smash-ups ruinous to the car- 
bide dies. 

(6) Install automatic devices that 
will stop the header quickly when- 
ever wire breakage occurs in order 
to prevent damage to the dies run- 
ning without wire. 


HILE the carbide nail die has 

only partially approached the 
universal acceptance of the carbide 
wire-drawing die, the latter is a far 
simpler application and has had the 
benefit of rapidly developed modern 
machines designed around the car- 
bide die. Since contemplated changes 
in nail mills are much more carefully 
weighed on a cost scale, it is likely 
that improvements in the nail mill 
shall be more gradual but with each 
advance, we feel that the carbide nail 
die shall be depended on to increase 
production and reduce cost. 


+ + + 


Carbide Cold Heading Dies 


HE present day practicability of 

Firthaloy cold heading dies is the 
result of painstaking developments 
that had their beginning about seven 
years ago. The end result is a tough 
grade of carbide for the nib early 
realized as a prerequisite for shock 
resistance, a suitable casing in which 
the nib is mounted, and the experi- 
ence required to solve the many and 
varied problems of this field. This de- 
velopment work is of inestimable 
value in meeting production demands 
during these war years. 


(ace 


T should be pointed out here that 

this discussion is largely confined 
to heading dies of the solid die type, 
Fig. 2. 
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Fig. 2. Carbide heading and extruding die. 


ARBIDE heading dies have rap- 
idly approached the same degree 

of essentiality in the cold heading 
field that wire dies have in the wire 
drawing industry as a result of the 
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well known advantages of these dies. 

These advantages are: 

(1) Maximum continuous opera- 
tion as a result of minimum down- 
time consumed largely in changing 
and setting up the equivalent num- 
ber of steel dies. 

(2) Maintenance of within 
product limits over long production 
runs. This is particularly advantag- 
eous today in the production of close 
tolerance products such as aircraft 
bolts, rivets, etc. It is also apparent 
that size variations of the product as 
a result of die wear is progressive 
with minimum variation whereas for. 
an equivalent number of steel dies 
there would be as many variations 
in size as of steel dies required. 

(3) Asa result of the superior fin- 
ish obtained in carbide heading dies, 
it has been found that the centerless 
grinding of grip lengths of certain 
types of bolts requiring close toler- 
ances has been eliminated in some 
instances. 

(4) With increased production de- 
mands and the current shortage of 
skilled manpower in the users’ die 
rooms, the carbide heading die with 
its long life has greatly alleviated the 
manpower situation not only because 
of the fewer number of dies required 


size 


but also because the user has found 
a source of supply for heading dies 
and can use his time saved for other 
increased demands in his die room. 

(5) Because of the better finish ob- 
tained with the carbide heading die, 
wear on related tooling, such as, 
thread-rolling dies and even heading 
punches, in some instances, has been 
minimized. 

+ + + 
ARBIDE heading dies are now 
commonly used in the manufac- 

ture of machine screws, wood screws, 
cap screws, hexagon, square and hol- 
low head screws, aircraft bolts and 
rivets, whether monel, aluminum, 
copper, brass, or steel and a wide var- 
iety of specialties. 


+ + + 
HROUGHOUT the cold-heading 
industry it is well known today 

that the outstanding characteristic 

of carbide cold heading dies is long 
life before wearing oversize. In order 
not to speak in generalities the fol- 
lowing production figures are cited. 

We do not wish to create the impres- 

sion that these productions are to be 

considered as guarantees that 
they are obtainable without effort on 


nor 


the part of the user but that under 
proper conditions they are being ob- 


tained today in many plants. 
+ + + 
A heading die for counter-sunk 
aluminum rivets, 5/32 diameter, 
produced ninteen million pieces with- 
out having worn more than half its 
useful life when it had to be removed 
from the machine on account of pre- 
mature failure resulting from an ac- 
cident. 
+ + + 
A heading and extruding die for a 
3/8” aircraft bolt of SAE4037 
steel produced one million pieces at 
the time of receipt of a testimonial 
letter from the user who reported 
that it was still like new and from 
the small amount of Wear that took 
place, indications were that it should 
produce at least another million 
pieces. 
+ + + 
F JR heading only a 3/8 inch cap 
screw of .18C steel, 6,000,000 pieces 
were obtained at the last report and 
the die was still in operation. 
+ + + 
OR heading a #5 round head ma- 
chine screw, 15,000,000 pieces. 
+ + + 
HSE are only a few of typical 
production reports indicating the 
practicability of carbide heading dies. 
+ + + 
NTIL recently the use of carbide 
heading dies was limited largely 
to products having 5/16 diameter or 
smaller but we have carried out de- 
velopment work now on bolts up to 
7/8 inch diameter with results that 
are indicative of the practicability of 
carbide heading dies for these larger 
For example, 1,750,000 
5/8-13 hex head bolts have been head- 
ed and extruded on a die the extru- 
sion diameter of which has not yet 
worn .001 inches. The die is still in 
good condition and has produced as 
many as 30,000 bolts in a 12 hour 
shift. In heading only 3/4 inch and 
7/8 inch hex-head bolts of both .18C 
and .38C steel production obtained 
to date on these recently installed 
dies is around 350,000 bolts each. The 
dies show no noticeable signs of wear 
at this point. 


sizes also. 


+ + + 
URTHER development work on 
Firthaloy carbide heading dies for 
large bolts is being carried out and 
a more complete picture should be 
available in the near future. 


S pointed out above a successful 
operation of carbide heading dies 
can only be carried out under proper 
conditions in the user’s plant. The 
use of carbide heading dies is not the 
solution to overcoming difficulties at- 
tributable to improper operating con- 
ditions. Careful observance of the fol- 
lowing factors is necessary for suc- 
cessful operation of carbide heading 
dies. 

(1) Properly heat treated wire. 

(2) Good coating on the wire. 

(3) Well maintained heading ma- 
chines with minimum wear in the 
bearings. 

(4) Skilled operators. 

(5) In progressive types of ma- 
chines such as the Boltmaker, good 
first station extrusion is a prerequis- 
ite for proper heading and extrusion 
in the second station. First station 
extrusion today is practically exclus- 
ively on carbide extrusion dies which 
through their ideal wearing qualities 
resist the tendency to gall or pick up 
material from the bolt. If such gall- 
ing happens to take place, the coating 
is scraped off the wire and galling 
naturally develops in the second sta- 
tion die. As a result of this condition 
high temperature stresses may cause 
heat checks and subsequent flaking 
of the nib and failure of the die. 

(6) Good cut-off. 

(7) Proper die proportions. 

+ + + 


HIS last factor of proper die pro- 

portions places undesirable limita- 
tions in some instances on carbide 
heading dies. The chief trouble is 
that of insufficient casing diameter. 
In the conversion from steel dies to 
carbide dies for a given machine a 
carbide die is naturally expected to 
fit the die holders that are bored out 
for steel dies. While the carbide nib 
used in heading dies is tough, it still 
‘is brittle and weak in tension. It is 
therefore necessary that it be kept 
in a state of compression at all times 
in order to prevent premature failure 
as a result of fatigue stresses. It is 
held in compression by the radial 
shrink pressure exerted by the cas- 
ing. If the casing wall thickness is 
thin on account of limited casing dia- 
meter, the die is weak and susceptible 
to early failure. Correction of this dif- 
ficulty through increasing the casing 
diameter and consequently re-boring 
the die block in the header is limited 
by the stroke of the cut-off knife or 
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the center to center distance between 
cut-off quill and the heading die. 
+ + + 
o general this condition is charac- 
teristic of older machines, although 
we feel that in certain instances re- 
cent machines do not offer sufficient 
casing diameters for carbide heading 
dies. We feel that this factor should 
be given careful consideration in or- 
der to increase the operation efficien- 
cy of these headers through the use 
of carbide heading dies which should 
find adaptability for the large per- 
centage of the products made in that 
machine. It is apparent that when- 
ever the casing diameters are limited, 
sufficient casing wall thickness is ob- 
tainable only by reducing the dia- 
meter of the carbide nib. 
+ + + 
TANDARD nibs having a definite 
relationship of OD with regard 
to ID have been in use for quite a 
few years and we feel that any ap- 
preciable reduction in the nib dia- 
meter weakens the nib. This concep- 
tion is based on the principle that the 
ability to absorb shock is a function 
of the volume which in turn is pro- 
portional to the diameter and length 
of the nib. Any radical reduction in 
the nib diameter to suit limited cas- 
ing diameters has been found to give 
unsatisfactory performance. Wher- 
ever possible, therefore, it is desir- 
able to increase the diameter of the 
hole in the die blocks to provide the 
maximum or desired casing diameter. 
Definite proportions between casing 
diameter and nib have been estab- 
lished as a criterion of good design. 
+ + + 
NOTHER factor to observe is the 
avoidance of sharp corners in the 
shallow counter bores in the face of 
the die for forming the washer faces 
on finished bolts and aircraft bolts. 
These radii should be the maximum 
permissible for the product otherwise 
chipping and spalling inevitably de- 
velops, Fig. 3, as a result of the high 
stress-concentration resulting from 
sharp corners. For the same reason, 
the maximum permissible mouth ra- 
dius must also be used. These radii 
are illustrated in Fig. 4. 
+ + + 
HE use of counter-bores for form- 
ing the head on the face of the car- 
bide die is impractical for the reason 
that large flakes commonly break 
away from the face of the die in the 
early stages of production and ren- 
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Fig. 4. Recommended radii for mouth and 
+ 


washer face. 


der the die useless for further prag 
duction, Fig. 5. This does not imply 
that carbide heading dies cannot be 
used for those operations where it is 
necessary to confine the headed met- 
al. Generally the heading die can be 
held in a special sleeve which can be 
so designed to properly hold a re- 
placeable hardened steel washer hav- 
ing the required cavity in front of 
the heading die. Where counter- 
bores are used primarily to limit the 
spread of the head metal and thereby 
reduce scrap losses in trimming, we 
feel that the extra production obtain- 
ed from carbide heading dies without 
these counter-bores more than off- 
sets the loss in scrap. It would be 


natural to believe that the extra 


strain would cause more rapid wear 
of the trimming dies, but peculiarly 
enough this condition has not been 
reported. 





HE use of carbide heading dies is 

most successful for those products 
having relatively thick heads. These 
products are hex-head screws, air- 
craft bolts, round head machine and 
wood screws, round head rivets, tin- 
ners rivets, and similar products. Ap- 
parently the reason for the ease of 
heading thick headed products is that 
the metal does not work-harden too 
much and provides a cushion for the 
heading blow. More difficult-to-head 
products are the thinner headed pro- 
ducts such as clevis pins and bolts, 
and counter-sunk rivets and screws. 
Successful operation on countersinks 
and also round heads in a large mea- 
sure depends on carefully setting up 
the heading punches so that at the 
expense of producing a small land on 
the OD of the head, the punch does 
not come close enough to the face of 
the nib in the die to impose a direct 
blow on the nib. Continuous opera- 
tion under this condition necessitates 
the use of well maintained headers. 


+ + + 


INCE it is necessary to have suf- 
ficient casing wall thickness to 
provide the proper support for the 
carbide nib, it is apparent that deep 
set-screw flats are very undesirable. 
We have recently stressed this point 
and suggested to the users that the 
die be supplied without set-screw 
flats which would then be provided 
by the user who would simply locate 
the flat to suit the machine by setting 
the die in the die block and spotting 
the location at which the set screw 
bears, afer which the minimum depth 
set-screw flat could be ground to suit 
the machine in which the die is used. 
Whenever the die is to be used in any 
of several machines of the same type, 
the minimum set-screw flat would 
have to be determined in a similar 
manner to suit the slight variations 
in set-screw locations in the die 

blocks. 

+ + + 


net results are obtained when- 
ever the length of the carbide nib 
is greater than the length of the pro- 
duct as the product is then confined 
entirely within the nib, an ideal con- 
dition from a wear resistance stand- 
point. However, manufacturing diff- 
culties and die cost limit the length 
of the nib and in order to provide re- 


(Please turn to page 81) 
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=——— If you are looking ahead toward a streamlined high-production 

nail mill that will run efficiently and profitably, you wiil want to 

redesign to make full use of the advantages offered by Firthaloy. 

Many nail mills now in operation are finding ‘that Firthaloy en- 

ables greater use of available labor, because nail making machines 

—<—=—<— can be run with less ‘out-of-service’ time loss. Firthaloy Grippers, 
Knives and Hammers provide the combined economies of continu- 

ous operation and greater output. For practical planning of your 

postwar nail mill, it is none too soon now to get in touch with 


PF 7, our Firthaloy division. 
GWse ILS, aa P.S. Don’t overlook the economies offered 


by Firthaloy in your present mull. 
“THE STANDARD CARBIDE” 
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WIRE ASSOCIATION PROCEEDINGS 











Meeting, Monday, October 16, 1944 - 2:30 P. M. 





OPENING ADDRESS 
LECTURE: "Safety in Wire Mills" 


LECTURE: "Handling Wire Mill Labor Prob- 


lems" 


The technical session of the Wartime 
Emergency Convention of The Wire As- 
sociation convened at two-forty o’clock 
at the William Penn Hotel, Pittsburgh, 
Pennsylvania, Mr. D. D. Buchanan, Presi 
dent of the Association, presiding. 

The President: Members and Visitors 
of our Association. We welcome you to 
the opening meeting, especially so as this 
meeting is the first, you might say, that 
our Association has not been connected 
with the A.S.M. 

I want to thank you for bestowing on 
me the honor of electing me your Presi- 
dent. | will endeavor to carry on and do 
what work should be done for the Asso- 
ciation and the betterment of it. As the 
previous Presidents have sct a high stand- 
ard, I will endeavor to carry on that stand- 
ard and try to exceed it. 

Some of you may wonder why we have 
changed from Cleveland to Pittsburgh. 
That was of necessity, due to the hotel 
situation. As you all know, the A.S.M. has 
grown to such an extent that it has be- 
come unwieldly and the hotel situation in 
Cleveland was such that we could not be 
assured sufficient rooms. 

Therefore the Directors and the Secre- 
tary felt the first thing we should think of 
was the membership and see that we were 
properly taken care of and that we con- 
duct our business and hold cur meetings 
in the proper manner. 

It was decided to meet here in Pitts- 
burgh. I think that our conditions here 
in Pittsburgh are far superior to anything 
that we could get in Cleveland under the 
present condition. 

The program has been arranged for the 
Ferrous Division so that any who wish to 


LECTURE: "Safety in Wire Mills” 


The Chairman: The first subject for 
this afternoon’s session is, “Safety in Wire 
Mills.” I think that it’s a subject in which 
we are all vitally interested. Allow me to 
introduce Mr. R. H. Ferguson, Manager 


Chairman of Meeting 


E. W. Gundstrom, 
Asst. Plant Manager, 


Rome Cable Corporation, 
Rome, N. Y. 


D. D. Buchanan 


R. H. Ferguson, 
Manager of Safety, 


John J. Sanderson, 
Asst. Supt. Wire Mills, 


President of the Wire Association 


Republic Steel Corporation, 
Cleveland, Ohio 


Keystone Steel & Wire Co., 


Peoria, Illinois 


go to Cleveland to see the exhibits, which 
I know some .are interested in, will be 
able to do so Thursday and Friday. How- 
ever, I should like to point out that on 
the Nonferrous program on Thursday 
there are some very interesting papers, 
and we have as a whole on the entire pro- 
gram papers which should be of interest 
to the entire industry, as The Wire Asso- 
ciation is made up of men, who from our 
experience in past years, we know are 
vitally interested in the production of wire, 
also its installation. That particularly ap- 
plies to the fine wire group. 

Since our convention in Chicago last 
year, there have been regional meetings 
in Worcester, Pittsburgh, and on the Pa- 
cific Coast. I might say that the response 
and interest shown were very fine at the 
Pacific Coast meeting in Los Angeles, 
which was new. There were sixty present 
at that regional meeting. 

I think the Program Committee de 
serves many thanks for the fine program 
they have worked out. That, of course, 
had to be contributed by members and 
there have been many hours of work 
spent, probably days, in working out the 
papers. 

I think it is no more than right that the 
members should take advantage of the in- 
formation that is being presented here 
in these papers so that they can become 
familiar with the details of the research 
work. I believe it would do all of us good 
to attend the meetings and get out of them 
what we can. 

In the Nonferrous papers on Thursday, 
while it may be unrelated to steel, never- 
theless there are many things in the non- 
ferrous industry that we do in steel. After 


R. H. Ferguson, 
Manager of Safety, 





of Safety, Republic Steel Corporation, 
Cleveland, Ohio. 

Mr. R. H. Ferguson: Mr. Chairman, 
Mr. Buchanan, Members and Guests of 
the Association: It was with considerable 


all, they draw the nonferrous metal and 
probably handle it in the same manner. 
There is no one who can pass up the op- 
portunity to pick up some valuable in- 
formation. 

It was called to my attention yesterday 
that there has been quite a bit of devel- 
opment in plastic insulation which will 
affect products. That is particularly true 
in fine wire and insulated wire. The same 
method will be used not only in nonfer- 
rous but in the ferrous wire. 

Of course, these conventions are held 
for the exchange of information and the 
good fellowship. The Wire Association, 
I am very happy to say, has more good 
fellowship than most. It is not * large 
and everybody knows everybody else, ex- 
cept that each year we find there are new 
fac es 
| think all of the members who have 
been attending these conventions should 
make it their business to get acquainted 
with the new fellow. We have them every 
year and there are some here now. There 
are some men here whom I have never 
seen before, so let’s get acquainted with 
them. 

I wish to say that Signal Corps wire, 
according to the WPB, is still on the crit- 
ical list. Regardless of what we hear about 
the war being near the end in certain sec- 
tors, it is not Over, so every one of us must 
still keep our shoulder to the wheel and 
do a good job. 

am turning the meeting over now to 
Mr. Gundstrom, who is Chairman of the 
Program Committee. Thank you. 
(Applause) 

(Mr. E. W. Gundstrom assumed the 
Chair.) 


Republic Steel Corporation, 
Cleveland, Ohio 


temerity that I accepted this invitation 
to say a few words here this afternoon, 
because some of you will remember that 
several years ago in Cleveland I addressed 
the Association on quite a similar subject. 
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It is like the experience I had some 
years ago during the hot summer months 
out in the Dakotas. I made a rather hur- 
ried trip out there to make a safety talk 
for one of our good customers. I do not 
know why I was selected, but I was. It 
happened that particular time was one 
of those hot summer months and they had 
not had rain there for weeks and the crops 
were burning in the fields. 

Nevertheless we had this meeting and 
I made the talk. When it was all over, one 
gentleman from the back of the room said, 
“That was a good talk, Mr. Ferguson, but 
I think thirty minutes of rain would have 
done us a hell of a lot more good.” 
(Laughter) 

I know the most we are going to get 
out of this subject today is going to be 
from a discussion standpoint which must 
come from you. I do not stand here posing 
as an expert, that I know all about this 
subject, not by any means. We have been 
worked on by experts and you cannot hurt 
my feelings in this business because I will 
learn a lot more out of it than you do and 
I will make that application in my busi 
ness; but I am happy to be here because 
with the chaotic condition we are faced 
with in many of our industries today, the 
subject of industrial relations is pertinent 
to every one of us. 

It is going to be, may I repeat myself, 
more pertinent in the days to come per- 
haps than it is now and number one among 
the industrial relations subjects is safety. 
You have heard a lot during the past 
years and you will hear a lot more about 
wages, hours, and working conditions. Th« 
thing we are going to talk about today 
generally is working conditions. 

I took the liberty of developing this 
paper from a little bit different standpoint 
than you would be led to believe from the 
subject, but nevertheless I do’ want to 


LECTURE: "Handling Wire Mill Labor 
Problems” 


(Mr. John J. Sanderson presented his 
prepared address.) (Applause) 

The Chairman: That is a very inter- 
esting subject. Are there any questions? 

A Member: What rate do you pay vour 
men when transferred from one job to 
another? For example, the fortv-six men 
transferred from the fence department? 

Mr. Sanderson: It happens that these 
men in the fence shop were all on piece- 
work and were given one week at an ap- 
prentice rate of 78 cents an hour. After a 
week’s time, they then stepped into the 
rates within that department, which is an 
hourly rate plus the bonus. 

A Member: 
they started? 

Mr. Sanderson: There was an agrce- 
ment worked out between the manage- 
ment and the union at the rate which they 
were to be paid. 

Mr. John A. Moritz (Keystone Steel and 
Wire Company, Peoria, Ill.): At the time 
these men were transferred from the fence 
department to the patent department, they 
were averaging around $1.40 an hour in 
the fence department. They went into 
the patent department for one week at 78 
ents an hour. After that week, they were 
given the regular patenting department 
setup, which was a guarantee of $1.15% 
an hour plus an opportunity to make piece 
work. However, the work was rather 
strange to them and they did not average 
more than about three to five cents an 


Did you promise that when 


approach it from the general angle and 
I do hope you will feel free to discuss it 
from this or any other angle, and do not 
be afraid to tear it apart. 

(Mr. Ferguson presented his prepared 
paper, with the following interpolations:) 

No. 1: Preceding the words, ‘During 
the same period, 1,850,000 employees,” etc., 
Mr. Ferguson said: 

Might I say right here that I developed 
this paper from this angle primarily be- 
cause it is not the big company that em- 
ploys thousands of people today that has 
failed to develop a safety program. It is 
the little organization of twenty-five or 
fifty or seventy-five people, and you would 
be surprised to know how many thousands 
of these companies there are where the 
word safety has never entered the front 
door. 

No. 2: Preceding the words, “Laborer 
unloading bars into box car, bar weighing 
148,” etc., Mr. Ferguson said: 

While we are talking about the handling 
of acid and pickling tubs and so on, I 
think it is advisable in our operations that 
men not eat in the neighborhood or in 
the same room where we are doing this 
kind of work. It is good to get them away 
from that particular thing because of pos- 
sible contamination of food. 

There was a situation in a Middle West 
ern plant not so long ago where a man 
picked up a bottle by mistake which he 
thought was water and apparently con- 
tained acid. It resulted in a fatal accident. 
These things all turn on some of these 
points and while I have not discussed here 
in any particular detail the importance of 
occaptional disease as it affects industry 
today, yet I think in practically all the 
states in which you operate you do have 
in exstence today an occupational disease 
law and one which is going to have a lot 
more attention. 


John J.’ Sanderson, 
Asst. Supt. Wire Mills, 


hour for the first month or six weeks they 
were in there. 
A Member: Was that made in a group 


bonus, all share and share alike? 
Sanderson: No, each furnace has 
a setup of its own. They run for a calen 


dar month, Each crew of so many men— 
and we consider a standard crew one with 
five men—has a required tonnage each day 
to get out. Say, the next day if they had 
four men, the tonnage would drop dowi. 
Then the next day they had six ha: they 
would expect th 

At the end of the calendar month, their 
expected tonnage as well as the actual 
tonnage is added and if they are over on 
their si iar tonnage, the crew on that 
furnace would share. 

Mr. Moritz: The reason that it is based 
on a month is because of the patenting 
unit where the speed is so very slow and 
vou have from 32 up to 48 — ks on a unit. 
You cannot operate it on a 24-hour basis 
because one change in a ideal of wire 
would substantially increase the earnings 
in one 24-hour period and could by the 
same token ridiculously reduce the output 
in the next 24 hours. It might be that the 
same men might not be on the same fur- 
nacé the succeeding 24-hour period, so 
you make it for a month average. 

You could make it on a weekly basis, 
but it gives a more equitable distribution 
on a monthly basis, just that much more 
than it would on a weekly basis, and it 


fonnage to go uj 





(Mr. Ferguson continued to read his 
paper to the end.) (Applause) 

The Chairman: Very excellent paper. 
After each paper, the meeting is open for 
discussion or questions. Is there any ques- 
tion on this subject? I am sure Mr. Fer- 
guson will be glad to answer any. 

A Member: I would like to know what 
type of sling they use for handling cold 
drawn and centerless ground bars so you 
do not mar them with the chain. 

Mr. Ferguson: We are using some 
braided slings and some slings wrapped 
with padding, sometimes fire hose. 

The Member: We are using regular 
rubber canvas belts, the same as you use 
for drives and pieces of that kind. They 
have an eye in each end. Every once in a 
while we have a bundle slide out. There 
are two rings on the strap. 

Mr. Ferguson: How many do you han- 
dle at a time? 

The Member: We handle a ton at a 
time. 

Mr. Ferguson: Let’s ask somebody else 
what they are using on them. 

A Member: We use a sort of a U-hook 
that will take a bar of steel and then drop 
from that a braid of rope, making a simul- 
taneous slip of both ends of the material 
to be handled. We found it to be very 
efficient. 

Mr. Ferguson: You know, Mr. Chair- 
man, it might be a good idea if some of 
these suggestions which are practical 
things were to be reproduced in the pub- 
lication, because those are practical, every- 
day operating and safety ideas that are 
exceedingly valuable. There are other 
ideas that I think some of these other 
gentlemen are using. 

The Chairman: We will try to get 
them in the minutes and they will be print- 
ed. Are there any other questions? 


If not, we will go to the next subject. 


Keystone Steel & Wire Co., 
Peoria, Illinois 


would be out of the question on the 24- 
hour basis. 

I might add another thing here for you 
gentlemen to think about. During the ne- 
gotiating at Crawfordsville, Indiana, 
where they voted in the CIO two months 
ago—and we are now negotiating a con- 
tract but have not completed it vet and 
do not know how soon we will—it is sig- 
nificant to note that wherever a CIO goes 
in, they always present exactly the same 
contract. It is what they call a 22-point 
program, 

I am just wondering why the wire mills 
all negotiate separately with an organiza- 
tion that presents a _ general picture 
straight across the board for everybody. 

A Member: I wou'd like to ask Mr. 
Sanderson what part the industrial rela- 
tions department plays in the whole set- 
up. Have they anv authority or is it simply 
a mere adjunct of the superintendent’s of- 
fice? 

Mr. Sanderson: Without stepping on 
anybody's feet. all those things: are han- 
dled through the wire mill superintend- 
ent’s office. In other words, we are the 
industrial relations department as well as 
directing the heads of the production in 
the mill, vou might say. 

A Member: I gathered that from your 
talk. 

Mr. Sanderson: That is right, sir. 

The Chairman: Any more questions? 
If not the meeting stands adjourned. 

(The meeting adjourned at four o'clock.) 
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PAPER: 


"Cleaninghouse Practices" 


F. P. Spruance, 
Vice-President, 


American Chemical Paint Co., 
Ambler, Pa. 








The meeting reconvened at nine-forty 
o'clock, Mr. Julian L. Schueler presiding. 

The Chairman: We have three fine 
papers this morning and I hope there will 
be a good discussion on each of them. We 
are all interested in the three topics. They 
are vital to everybody who has anything 
to do with a wire mill. 

The first paper this morning is one on 
cleaning-house practices by Mr. F. P. 
Spruance, Vice-President of the American 
Chemical Paint Company of Ambler, 
Pennsylvania. 

(Mr. F. P. Spruance presented his pre- 
pared paper, marked No. 1.) 

Mr. Spruance: I have tried to list these 
practices briefly. Pickling may be so old 
and well understood that there will not 
be any questions; but if there are, we will 
have some time to answer them. 3y the 
way, I would very much prefer having 
these questions answered from the floor. 
You men are living with pickling every 
day in the year. I know something about 
pickling from the outsider’s viewpoint; so 
if we will dispose of the questions now, 
I think we can get more out of a discussion 
than were I to read the paper, which has 
been published in Wire and Wire Pro- 
ducts, Thank you, very much. (Applause) 

The Chairman: Gentlemen, the meet- 
ing is open for discussion. I hope that all 
of vou have some questions you want to 
ask. Most of the value of these meetings 
comes from the questions that are asked 
and answered. You are only going to get 
out of this meeting what you put into it. 
You cannot get something from nothing. 

Do not be afraid to talk because al- 
though your name will be taken so that 
you can edit your remarks later on after 
they are typed, your name will not appear 
in any of the publications. Your name will 
be shown as “a member.” 

A Member: How far would you go in 
controlling the temperature of your baths? 
How far would you go in keeping your 
temperature from going too high? Would 
you go to the extent of putting in refrig- 
erating equipment? 

Mr. Spruance: In answering these 
questions, please consider that although 
the question is directed to me, I would 
certainly appreciate any comments from 
the floor. 

In answer to this question, the acid 


baths are usually used hot so that ordi- 
narily it is not necessary to chill them. The 
sulphuric acid bath pickling is usually car- 
ried out at temperatures 140° Fahrenheit 
or higher, and the baths do not need chill- 
ing. They need heat, usuaily supplied by 
steam. 

A Member: I wonder if anyone has 
had the experience that the copper-coat- 
ing of wire with Cuprodine caused the 
dies to wear out quicker than if the wire 
is not copper coated. We copper coated 
patented stock followed by the usual bak- 
ing, and we find that our dies wear out 
very much faster than they would have 
if we had used no coating whatever. 

Mr. Spruance: That is a good question. 
Let me put the question the other way. 
Has anybody noticed that the dies last 
longer? 

A Member: It might be that we are 
doing something wrong. It may be the 
Way we bake the wire or it may be the 
lime is either too heavy or too light. 

Mr. Spruance: Is there anyone here 
from the Page Steel and Wire Co.? Can 
you answer that question? 

A Member: We do not use Cuprodine 
on rope wire. I think that Mr. Voigtland- 
er puts the copper coating on his patented 
high carbon rods. We do not follow that 
practice. We use it more on the low carbon 
welding wire. 

Mr. Voigtlander: 
carbon. 

A Member: We do not have that prac- 
tice at all. I presume, offhand, that we 
would have decreased die life with copper 
coating on patented high carbon rods com- 
pared to just the regular lime coating, 

Mr. Spruance: What lubricants are 
customarily used on the Cuprodine? Isn’t 
that a factor as much as whether or not 
the Cuprodine is used? 

A Member: We use the same lubricant 
on wire that is drawn copper coated. as 
on wire that is not copper coated. We 
use a tallow soap mixed with lime, and 
sometimes one of the various lime soaps, 
or one of the various lime soaps mixed 
with the tallow soap. That is our usual 
practice whether or not the wire is copper, 
coated 

Mr. Spruance: Unfortunately I cannot 
give you any actual data on die life in 
the wire industry, although Cuprodine is 


We put it on high 


being used very generally there. It is a 
matter of record in the steel cartridge case 
industry, on 1015 steel, that the die life 
was very greatly extended. That was true 
in all stages of the manufacture. 

The cases, however, are annealed. They 
are relatively low carbon. They are not 
as high carbon as the rope wire which 
we are discussing at the moment, but there 
were actual records of very markedly in- 
creased die life. 

A Member: We find that hooks are 
Wwearng away very fast, particularly at 
the acid level line. I can remember that 
years ago acid-resisting hooks were used 
anywhere from one to three years, but in 
the last two or three years these hooks 
have been giving away very fast. 

In fact, they become pitted at the acid 
level line, the part immersed in the acid 
being in good shape. I have heard so 
many comments as to the cause of it I 
Ww ould like to have someone explain what 
is causing it, if they can. 

Mr. Spruance: ‘Personally, I do not 
know any reason why the hooks should 
corrode any more at the acid line now 
than at any other time unless there has 
been a change in the analysis. 

A Member: It is generally conceded in 
acid-resisting material that at the line 
where the air and acid contacts the ma- 
terial, just at the top of the bath level 
you get considerably more corrosion than 
you do where the material is completely 
submerged in the solution or where it is 
outside of the solution. 

A Member: Whether you are agitating 
by steam or some other means, you have 
not changed the process. 

A Member: Yes, you have changed the 
process. If you agitate with steam or with 
air, there is your difference. The air agi- 
tation where it changes your pickling from 
a reducing to an oxidizing bath, makes a 
difference in the reaction on your Ot 
resisting material. 

We have found that although it is tough- 
er on acid-resisting material, the change 
of the bath from reducing to oxidizing 
does increase your pickling in such a way 
that if you handle your pickled material 
the way it should be handled and _ pull it 
from the bath when it is pickled, the vol- 
ume of material which can be handled by 
any given hook will be the same. 
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A Member: I am talking about the 
same installation; no change has been 
made in the process, The same hooks have 
been used and all of a sudden in the last 
two or three years those hooks are going 
to pot. 

A Member: That is something I could 
not answer. I was under the impression 
you were asking a question concerning the 
two different setups. 

A Member: No, the setup is exactly 
the same. The only comment I have had so 
far is that some of the cleaninghouse oper- 
ators say the reason is due to a change 
in the acid, or in the inhibitors, or things 
of that sort; but they do not seem to be 
able to find out exactly what the trouble 
is. The casting is the same. That is the 
strange part of it. 

A: Member: We have that trouble at 
our mill. We got the usual acid-resisting 
metal from a company which you probably 
all know and we have one hook which 
‘we had to discard in one year and two 
months. It had holes so badly eaten 
through it, at the acid line, that we were 
afraid to use it any more. You could stick 
lead pencils through the holes and the 
casting was very much thinner. 

I put the matter up to a bronze manu- 
facturer in our district and he said there 
are one of two things wrong: either the 
process of mixing is not correct or else 
the mixture itself is wrong. He said they 
used aluminum instead of lead, and this 
would make a mixture which would not 
last as long as the other hooks would last. 

Consequently, we had him make a pat 
tern and cast six hooks for us of a rather 
different design. We have not had them 
long enough yet to know how long they 
will last, but he gave me his formula and 
anybody who wants it may have it. He 
claimed that when he puts more lead in 
the alloy the metal will be softer and not 
quite so strong, but it will last longer. 

The Chairman: Are there any other 
comments on that subject? 

I think you will find that this action 
on bronze hooks in the sulphuric acid bath 
is not new. Most of the hooks are bronze. 
This type of corrosion has been known, to 








PAPER: "A Reappraisal of Electrogalvanizing” 





(Mr. Ernest H. Lyons, Jr. presented his 
prepared paper.) (Applause) 

Chairman: Gentlemen, vou have 
heard an unusually frank paper. There cer- 
tainly ought to be some questions you 
want to ask about it. 

A Member: In hot galvanizing, if the 
lubricant is not properly removed from the 
wire, we usually have what we call a black 
condition. We recently had some electro 
galvanized wire in the piant—if I remem- 
ber correctly, it was 9-gauge- -and what | 
wanted to ask Mr. Lvons was in compar- 
ing that to hot galvanizing, if the wire is 
not clean, do you get a black wire or do 
you get a poor bond on the wire? 

Mr. Lyons: We have had both cases. 
If the wire is terribly dirty, no zinc deposit 
goes on the dirt at all and then it is ob 
vious and the wire is rejected immediate 

However, it is more common for the 
zinc to be deposited with a very poor bond 
which may come off on the reels if it is 
poor enough, or. more likely, it will be 
detected bv the inspection department 
when thev make the so-called button test 
or anv of the other adhesion tests; but it 
is true that if the wire is not perfectly 


my knowledge, for many years. The de- 
sign of the hook will help some; that is, 
if the hook is thickened slightly at the 
acid line, that is at the contact point along 
the top of the bath, it will last longer. 
Then, too, if you apply some acid-proof- 
ing compounds—such as some of the or- 
ganic compounds that are available for 
that purpose—you can prolong the life of 
the hook. 

There must be other questions. If not, 
I have one. At what point in iron-sulphate 
concentration is it advisable to stop pick- 
ling and change the bath? 

Mr. Spruance: There is a variation in 
the optimum amount of iron sulphate in 
the pickling bath. It will, however, ap- 
proximate half a pound to the gallon, 
roughly 6 per cent iron. After a bath has 
reached that concentration, the acid ac- 
tivity is slow and it does not pay to con- 
tinue adding acid much beyond that point. 

The usual practice is to heat the bath 
to increase the acid activity for reasons 
which I have previously mentioned and 
to run the acid down as low as it will 
go and then dump it. I have indicated in 
the printed paper a chart which, if kept, 
I think will improve the pickling house 
records. It will certainly give the super- 
visors an opportunity to see what is hap- 
pening, and one of the important things 
is that it will enable them to knaqw at what 
concentration the acid bath is discarded, 
because a great deal of acid can be wasted 
after the bath is dead. 

The Chairman: I wonder if any of the 
members would care to give some of their 
cleaning house prac tices; that is, concen- 
tration of acid, both for low carbon and 
high carbon, temperatures of the pickling 
bath, and what means they have for con- 
trolling those conditions. Mr. Sanderson 
of Keystone, would you care to give your 
practice in that respect? 

Mr. Sanderson: [ think Mr. Kleffman, 
our cleaning department foreman, could 
probably give it better than I. 

Mr. L. Kleffman (Keystone Steel and 
Wire Company, Peoria, Ill.): We usually 
run our baths down to about 15° Baume 
and dump it. On high carbon, we run the 
Baume reading to 10° and then dump th« 


Ernest H. Lyons, Jr., 
Chief Chemist, 


clean, the electrogalvanized coating will 
not stick well. 


A Member: You mentioned that after 
having been shut down and the solution 
cooled off, you had trouble in starting 
again. What is the nature of the trouble 
you have? Is it in the appearance of the 


wire 

Mr. Lyons: Largely in the appearance, 
but to some extent if the solution is very 
cold, it is not able to carry the full current 
with the voltage that is available. Natur- 
ally the generators are made to run effic- 
iently at the operating voltage and some- 
times you just do not have enough voltage 
to force the full current through a cold 
solution. However, there are also differ- 
ences in appearance. 

A Member: Is the bad appearance a 
sort of white, powdery condition? 

Mr. Lvons: Yes. It has a sort of dull, 
drab appearance and looks sort of frosty 
and dusty. As a matter of fact, some of 
our corrosion tests, and accelerated cor- 
rosion tests, on that wire seem to show 
it is about as good as the good-looking 
wire so far as resistance to corrosion is 
concerned, but we recognize that the cus- 








tubs. We carry the temperature about 
140°F. and on fine wires about 125°F, 

We use shakers on our acid baths to 
keep the wire moving around on the hooks, 
We have hooks used for holding rods in 
a sulfuric acid bath that I know we have 
had for ten years and we are still using 
them. 

Mr. Spruance: May I just make one 
comment in connection with hooks and 
pickling and acid activity in general? It 
may be that the annealing of hooks will 
have an important influence on their life. 
For instance, I remember a good many 
years ago we had this experience in work- 
ing with one of our materials. 

We would bend a nail and put it in a 
breaker containing an acid solution with 
some phenolphthalein or other indicator, 
and where the nail was stretched or stress- 
ed on the convex side, you could find that 
that area was much more reactive than 
where the metal was compressed, so the 
stresses that are set up in any structure 
will increase the acid activity. 

I think the practical application of that 
to the question you have raised is that 
perhaps due to defective annealing or not 
enough annealing, the hooks will wear out 
more rapidly than formerly. 

A Member: One gentleman said he 
had hooks that lasted for ten years. We 
have them, too, but the ones made in 
1942 are the ones that are wearing out 
fast. 

On the other question as to how long 
could you use acid before discarding it, 
and at what iron content? Of course, you 
know we make high carbon steel wire, 
mostly rope wire, and it is very expensive 
and we concentrate on smaller sizes. We 
dump our tubs every day. The iron content 
does not go much over 2 per cent. 

If we get too much iron in solution, we 
find the wire darkens and we have a lot 
more scrap. We do not care if we throw 
away a ton of acid. It may cost about $25 
or $30 for a ton of acid and you can put 
$30 worth of scrap in a small wheelbarrow. 

The Chairman: If there are no further 
questions, we will pass on to the next pa- 
per which is. “A Reappraisal of Electro- 
galvanizing,” by Mr. Ernest H. Lyons, Jr. 


The Meaker Co., 
Chicago, Ill. 





tomer does not like it on account of its 
appearance and, therefore, we do not ac- 
cept that wire as good wire. 

A Member: Could the process be speed- 
ed up if you had<an BA ancous form of 
heat applied to your plating solution? 
Sometimes you sav it takes eight hours to 
start up. If you had, say, an immersion 
heater or something similar, would that 
help? 

Mr. Lyons: Yes, that would certainly 
do it. We have discussed in various plants 
the putting of steam oils into the storage 
tanks so the solution could be heated be- 
fore starting. Nobody has ever been in- 
terested enough to actually have that done, 
but we know from operation in our own 
shop that that is perfectly satisfactory. 
If the solution is heated, veu can start 
right out just as if you had been running 
right along. 

President Buchanan: [| think these two 
papers this morning are very import tant. 
It goes back to one thing and that is the 
cleaning. You know, I think there is one 
thing that all steel producers have not 
given the attention to in the past vears 
and that is cleaning house. That steel must 
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be cleaned; otherwise, when you process 
it, whether it is drawing or galvanizing 
or what have you, you are going to get 
a variation in your coating, You are going 
to have trouble with your dies. 

I think if it was thoroughly cleaned 
and properly cleaned, you would get a 
uniform coating. Is that correct, Mr. 
Lyons? 

Mr. Lyons: We get a uniform coatng 
usually anyway. The effect of cleaning is 
a poor bond. If the wire is not cleaned, 
the bond is poor. 

President Buchanan: That is what I 
mean, the bond. I might say that we have 
started in some of our plants and we found 
by rehabilitating the pickling room that 
it really paid dividends on the product, 
because your pickler usually is in an old 
place, the building is usually just a hole. 
We do not keep it painted, we do not have 
good floors as a rule, so what incentive 
is there for the man to be proud of his 
product? I think we have to analyze it. 

We put in a new plant, the Hamilton 
one, in Hartford, and that is one thing we 
paid particular attention to—the pickling 
room. Our products are heavier than most 
of yours, but the same thing could apply. 
This plant in Hamilton was finished De- 
cember 30, 1942. It was painted in Febru- 
ary, the pickling room, white with battle- 
ship gray border. 

Gentlemen, you can see it yourselves 
today if you want to. It has never been 
panted since and the air in it, I think, is 
a little better than this room. We use an 
exhaust. We pull in air. The cleaninghouse 
men are proud of it. Around the tubs and 
the machinery, every few days they are 


coating it with acid resisting paint to keep 
it shining. 

It has reflected on the product very def- 
initely and I think housekeeping is going 
to save us a lot of troubles if we start back 
there. We did try out proper cleaning not 
in galvanizing but some coating. We were 
very careful with the bar to keep it clean. 
We did not have any dirt on that bar. 
Another bar we just handled the usual 
way. There was a difference of processing. 

I think it all comes down to what you 
say, that we should do a good job of 
cleaning. 

Mr. Lyons: I[ would like to second that 
very heartly. The better housekeeping and 
the better cleaning that is done, the easier 
it is for us when the wire comes to be 
electrogalvanized. You cannot run an e_ec- 
trogalvanizing machine without good 
housekeeping. The tank and all the equip- 
ment have to be kept reasonably clean. 
Otherwise you have dirt on the wire and 
as soon as there is dirt on the wire, your 
zinc does not come close enough to the 
steel to be bonded by the atomic bonds 
and, therefore, you have a poor bond and 
rejects, scrap, and all sorts of trouble. 

I do not mean that you have to keep an 
electrogalvanizing p’ant as you would the 
clinic of a hospital, but just the same you 
must not have piles of dirt around. There 
must not be a lot of dirt coming down from 
the roof into the galvanizing tank or any- 
thing like that. Good housekeeping pays 
both in the plant and at home. 

The Chairman: One of these gentlemen 
in referring to cleaning was talking about 
the importance of cleaning prior to draw- 
ing and there is nothing truer. If you want 


to cut down the die life in your wire mill, 
just send in rods that have not been clean- 
ed properly. Cleaning is also important in 
the hot galvanizing process. You cannot 
hot galvanize a wire that is not clean. 

Are there any other questions? 

A Member: Do you have any trouble 
with flaking when drawing electrogalvan- 
ized wire? 

Mr. Lyons: They had some trouble 
when they first started. After they had 
made the necessary adjustments—I was 
not told what they were—they draw it 
through and you can see a little zinc pow- 
der after a couple of hours drawing around 
the dies, but it does not amount to any- 
thing. You cannot see a flaw on the fin- 
ished product. If you had so much zinc 
when you started, you still have that 
amount when you get through. Of course, 
the coating is thinner. It has been spread 
out over more surface, but it is exactly in 
proportion to the increase in surface. 

A Member: I was thinking of this dull 
wire you were talking about that stood 
the erosion test all right but did not seem 
to have the gloss. I thought maybe that 
would flake. 

Mr. Lyons: As far as I know, that par- 
ticular wire has never been drawn because 
it looks bad and they think they will have 
trouble. We try not to make any more of 
that wire than we can help. 

The Chairman: Are there any further 
questions that anybody wants to ask? If 
not, thank you, Mr. Lyons. 

The next paper is, “Variable Speed 
Transmissions for the Control of Tensions 
and Velocities in Processing Wire and 
Cable,” by Mr. J. H. Gepfert. 
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The Chairman: Are there any questions 
you would like to ask Mr. Gepfert relative 
to this paper? I think it was rather thor- 
ough and exp ained about every type of 
problem that would arise relative to ten- 
sion and speed control of wire. 

A Member: Mav I ask the speaker, has 
the Reeves Company been working with 
any of the measuring people—particularly 
Iam referring to applications of dials such 
as toolmakers would use, dial indication— 
so as to combine the measurement on the 
wire coming out of any process to bring 
that directly into your speed control? Or 
am I talking now of somebody’s secret or 
proprietary article? 

Mr. Gepfert: The answer to that ques- 
tion is rather simple for us in that the 
field of variable speed control is defintely 
not the field of so much cast iron or steel 
or parts. The only function of a mechan- 
ism such as the one we build is to provide 
production regulation and control. 

Accepting that as a basic concept, if 
there is any process that can be regulated 


in relation to velocity or tension, then it 
can be applied to a mechanism such as 
ours because if, say, the force available in 
the process were low, we would require 
then only a torque amplifying means to 
adjust the speed of a variable speed mech- 
anism. Suppose that the force were high, 
then we could operate directly. Suppose 
that the material were of a nature that we 
could not touch it, then we merely apply 
an electric or an electronic regulator to 
a photocell circuit to scan the material. 

The answer to a problem like that is 
just as far as your basic concept will take 
you up to the point of control. 

Again, in the early part of that paper, 
I said that you have three problems in a 
system. The first is that which you have 
and the second is that which you want. 
Our mechanism provides the changing 
element necessary to integrate. Actually 
it is a continuous form of applying prac- 
tical calculus to your production problems. 

The most important part of a controller 
is this: that it is put into the system to 


control the variable. When a variable ex- 
ists, it will move it back. 

For a very specific answer, we build 
mechanisms operated by all of those units. 
We have hydraulically operated equip- 
ment, steam, air, electronic, bridge cir- 
i is no end to the application. 

We have, for example, in the textile 
field equipment that controls the process- 
ing rate of textile material in exact rela- 
tionship to humidity and the moisture con- 
tent of the material. That is operated from 
a series of electric and electronic regu- 
lators that would parallel the case you 
have. 

So the answer is ves. So long as you 
can solve the three elements having to do 
with the control, we can do it automati- 
cally. 

The Chairman: 
questions? 

Thank you, gentlemen, The meeting is 
adjourned. (Applause) 

(The meeting adjourned at eleven-forty 
o'clock.) 
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PAPER: "Some Factors Influencing the Drawing 
of Fine Wires” 


PAPER: "The Physical Properties of High Car- 
bon Steel Rope Wire As Affected By 
Variations in Patenting." 


The meeting reconvened at one-fifty 
o’clock, Mr. W. H. Crawford presiding. 

The Chairman: I presume all of you 
who were here this morning heard the 
Chairman of the meeting state that a 
great deal of good—in fact, the most good 
—was ~~ obtained from these meetings 
through the question and answer period 
which follows the paper. I know the gen 
tlemen today will be very glad to answer 
any and all questions put to them after 
they have concluded their paper. 

I have the pleasure of introducing Mr. 
Edinga who has the first paper of the 
afternoon, ““Some Factors Influe ncing the 
Drawing of Fine Wires.” Mr. Edinga! 
(Applause) 

(Mr. H. P. Edinga presented his pre 
pared paper.) (Applause) 

The Chairman: I think we all agree 
that your paper was most interesting and 
educational. No doubt there are other 
members here that do some fine wire draw- 
ing and we would be very glad to have 
any questions asked. 

If there are no questions, we will pro 
ceed with the other paper. Thank you, 
very much, Mr. Edinga. 

Our next speaker, gentlemen, is Mr 
Godfrey of the John A. Roebling’s Sons 
Company. His paper is entitled, “The 
Physical Properties of High Carbon Steel 
Rope Wire as Affected by Variations in 
Patenting.” Mr. Godfrey! 

(Mr. Howard J. oo presented his 
prepared paper.) (Applause) 

The Chairman: — of you have ques- 
tions you would like to ask, no doubt. 

A Member: It would probably explain 
that the bend test and reduction in area 
are the highest at the lowest lead temper- 
ature because you have a better structure 
and not quite as much lamellar ferrite, 
which is an indication of much higher duc- 
tility. How could you explain the fact you 
had less torsion on a seemingly more duc- 
tile material? 

Mr. Godfrey: I thought about that quit¢ 
a good deal since getting this paper to- 
gether and I have not been able to answer 
this question to my own satisfaction. One 
would think that ductility as measured 
by the bend test would also be reflected in 
the torsion test, but this is apparently not 
the case. 

It may be that the torsions are affected 
by something else other than the struc- 
ture of the grain. The 900° lead tempera- 
ture gave the best bending properties and 
best reduction of area and this structure, 
having a higher tensile strength, may pro- 
duce more temperature during the wire 
drawing process which in turn may have 
affected the torsional properties. 
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A Member: Mr. Speaker, I have a ques- 
t:on with an answer. Do you know that 
torsion is as much a measure of the surface 
as well as of ductility, the kind of surface 
you have. The question is, in patenting 
with a lower lead temperature, do you at 
fect the surface, slightly hardening the 
surface, more so than if you had a higher 
lead temperature and thus reduce the tor- 
sions on the wire which is patented at 
lower cenanerature? Have you ever taken 
any photomicrographs of the surfaces to 
show whether there are any differences? 

Mr. Godfrey: The grain structure, you 
mean? 

A Member: Yes. 

Godfrey: No, we have not done 
that. 

A Member: We have always thought 
the torsions not only measures the tough 
ness but also the condition of the surface. 

Mr. Godfrey: We have not actually 
tried to determine any change in structure 
over the cross section. I feel that in the 
wire of this dimension we should have 
obtained a fairly uniform structure. 

A Member: I am trying to get at a 
reason for it and that is what I am sug- 
gesting it sounds to me right now. 

A Member: At what speed did you 
draw the wire and did you water cool it? 

Mr. Godfrey: The wire was drawn on 
single blocks with water-cooled dies at 
what may be called slow speeds, probably 
between 150 and 200 ft. a minute. Even 
at these slow speeds you might have a 
temperature effect which would show up 
in the torsional properties. That is the 
only explanation I have at present for 
obtaining lower torsions with the low lead 
temperature. 

A Member: The fact that the lead 
quenched wire showed greater increase in 
tensile strength by drawing should be re- 
flected in your torsions. In other words, 
the heat generated by cold drawing would 
be greater with the lower lead quenched 
tcmperatures., 

Mr. Godfrey: That is probably right. 
It is not too consistent, though. The rate 
of cold working on the .75 carbon stecl 
was 54000 pounds per square inch for the 
1100° and 60;000 pounds per square inch 
for the 900° lead quench, showing that the 
lower lead quench gave you a higher rate 
of work hardening which could be caused 
by the temperature of the wire. 

A Member: If you had your choice of 
wire rope made either from wire produced 
to the figures of the highest peal—that 
is, the highest reduction of area and right- 
angle bends—or the wire rope made at 
the farther end of the curve where you 
had less reduction in area and less bends 


and slightly higher torsion, which would 
make the best rope as far as life, fatigue, 
and so on is concerned? 

Mr. Godfrey: I wish I knew the answer 
to that one. 

A Member: Would that be another 
question then that perhaps torsions is not 
the right type of a test to have on rope 
wire? I mean, if in order to get better tor- 
sions you have less ductility, I think per- 
haps some work ought to be done on that 
to determine whether you are getting a 
better rope or whether you would get a 
better rope at the highest ductility. 

Mr. Godfrey: You are quite right on 
that, but my own personal opinion is that 
I would be willing to sacrifice a few tor- 
sions to increase the bending properties, 
provided that the torsions fractures were 
of the right type. In other words, if you 
obtained a good square break I would not 
care if the number of torsions was 35 or 
38. I believe that as far as actual tough- 
ness is concerned, the reduction of area 
and the bending properties are better ones 
to use. For hot rolled structural steels the 
bend test has been definitely corrélated 
to the so called ‘“Necking Ductility Index”. 

The bend curves and the reduction of 
area curves do show a definite trend. We 
know that tempered wire itself without 
any wire drawing does not make a good 
rope wire and we know that when you 
draw wire to extreme, the wire will be brit- 
tle. There must be some point in between 
where we get the best material. The only 
curves that show a definite optimum point 
are the reduction of area and the bend 
curves. 
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There is one thing about that 900° lead 
quench which has not been discussed. The 
reduction of area curves did not follow 
along quite the same as for the higher 
lead temperatures. The bends started out 
high and gradually decreased with wire 
drawing, whereas with the higher lead 
temperatures the bends started out low 
and then reached a maximum. The struc- 
ture obtained with the lowest lead tem- 
perature investigated here may have pro- 
duced a structure which was somewhat 
different in character than was obtained 
with the higher lead temperatures. 

What we really should do is to try and 
determine how the physical properties of 
the wire affect the service life of wire 
rope. That will probably be a long story. 
We do know however that the physical 
properties of the wire itself are affected 
considerably by the temperature of the 
lead bath. 

The Chairman: 
If not, we will stand adjourned. 
(Applause) 

(The meeting adjourned at three-fifteen 
o’clock.) 

During the presentation of the paper, 
figures were presented which supplement- 
ed the data on the rate of strain hardening 
as measured by wire drawing and by the 
tensile test. Figure A shows the curves 
obtained in the tension test on the tem- 
pered rod and Figure B indicates how the 
tensile strength of the rod was increased 
by wire drawing. The rates of strain har- 
dening as measured by these two methods 
are in close agreement and indicate that 
the tensile test may be used for this pur- 


Any further questions? 
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No. 1 Universal Spring Coiler 


Segment Type 
48" Model Series 666 


Wire Range .018" to .O80" 


13 Points of Superiority 


No. 1 Universal Spring Coiler 
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12- 


One piece cast iron housing for rigid. 
ity and perfect alignment. 


Ball Bearing construction throughout 
on all rotating shafts. 


Convenient Controls— 


Individual pressure control for each 
pair feed rolls. 


Individual simple adjustment for cut- 
ter alignment, easily adjusted from 
upper to lower cutter. 


Pitch and 
Diameter control readily accessible. 


Pitch and Diameter Cam control lo- 
cated in recess in front housing. 


Rapid and micrometer adjustment of 
compound blocks facilitates set-up 
time. 


Pitch stop conveniently located and 
quickly adjusted. 


Combination cam hub for pitch and 
diameter cams, completely removable 
from machine, 


Both pitch and diameter cams may be 
shaped and timed on the cam hub for 
special springs and the entire unit re- 
moved from the machine, thus reduc- 
ing set-up time. Additional cams and 
hubs can be applied for this purpose. 


One piece solid cams can be used on 
this removable cam hub. 

Removable ratchet-type crank for set- 
up purposes only. Removed during op- 
eration. 


Motor or Pulley Drive as required with 


= variable Speed Transmission for pro- 


13- 


duction range if desired. 


Tooling interchangeable with previous 
Sleeper & Hartley models. 


INCREASED CAPACITY 
Compound gearing for 96” feed if desired. 


Other Improved Features— 

Morse Free Wheeling Clutch for high-speed 
accuracy. Morse Free Wheeling Recoil 
Clutch, as extra equipment, if desired. 
Single cutter operation. 


Wear free diameter slide connection. 
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The meeting reconvened at ten-ten 
o'clock, Mr. D. D. Buchanan, President, 
presiding. 

The President: Gentlemen, we have 
two very interesting subjects this morning. 
The first one is a paper on “Dies” by 
Mr. A. R. Zapp, Manager of Firthaloy 
Division. Everyone knows Gus Zapp, 
knows his weakness and knows his 
strength, but I think there is one thing 
that none of you know. 

On Monday, Sa had a very interesting 
paper by Mr. Sanderson, Keystone Steel 
and Wire, on handling wire mill labor 
problems. We discovered last evening that 
Gus Zapp has become a very fine indus- 
trial relations man dealing with, you might 
say, near strikes. So if you have any labor 
troubles, get in touch with Gus and he 


»will settle them some way. 


We will proceed now with the program. 
Mr. A. R. Zapp, Manager, Firthaloy Divi- 
sion. 

Mr. A.R. Zapp: Mr. Buchanan, Gentle- 
men: The only thing I am insulted about 
is that Bucky never asked me about my 
speed. The first thing he said was, “Is the 
show going on?” So I guess you better 
take me for the show rather than the 
paper. 

In my paper, I have two articles, one 
on nail dies and the other on heading. | 
worked the two together because in their 
development they were so interrelated and 
came up togther at the same time that 
we could not separate one from the other. 
Several people wanted to hear the cold- 
heading part, so we reversed the topic 
and I am going to talk on the nail dies 
first. 

(Mr. Zapp presented his prepared pa- 
per, starting with page 10 and continuing 
through page 14, following which he said:) 

We spent about a year at this plant and 
at that time some of our common nail dies 
had run as high as 13,000 hours with not 
over One recut, and we have had dies on 
20-penny machines about three years, 30,- 
000 hours in the machines. You all know 
your average steel die. You change them 
once a shift and some of them oftener and 
at the very most, you get three to four 
days’ run out of them. 

We also at this plant started, as I said, 
work on our headers and our hammers 
and we have had very good success. How- 
ever, the success in this plant was made 
on the machines where they drew the wire 
ahead of the nail machine. In other words, 
they had their own redrawn apparatus. 
They drew their own wire and in those 
cases} the machines never ran without any 
wire into them. 

We have come to the conclusion that 
order to make these really successful, i 
is going to mean continuous operation in 
anail mill the same as you have ina wire 
mill. I feel the carbide is going to change 
the nail mill the same as it has the wire 
mill. In other words, we are going to come 
to it as we did in the wire mill. 


The main cause for the nail mill at the 
present time is the labor. Most of this 
will be eliminated by welding ahead of the 
nail machines. Also instead of the small 
pans that are being used at the present 
time with the helpers pulling them out 
from behind, we will have large pans and 
some automatic system for removing them. 

Therefore I think we will find that nail 
mills are going to go through the same 
evolution that the wire mills did, which 
brings me up to the cold heading because 
the two are absolutely interrelated and, 
as I said before, one worked over from 
the other or was an outcome of the other. 

(Mr. Zapp then read his paper from page 
1 through page 9.) (Applause) 

The President: Gentlemen, you have 
heard the paper on dies, Tungsten carbide 
dies. I will throw the meeting open for 
discussion. | am sure Mr. Zapp will be 
glad to answer any questions. 

A Member: I would like to ask Gus 
a question on his cold heading dies. I am 
not a cold heading man, as you all know, 
but we have always been taught that steel 
on steel unless separated with a lubricat- 
ing film would tend to stick and cause 

galling. We have also been taught that dis- 

similar metals usuz illy do not exhibit that 
tendency and | am very curious to know 
why a material like Tungsten carbide can 
be produced in most any hardness within 
reason, extreme high polish, very dense 
material, and should require a good lu- 
bricant on the wire for satisfactory use 
and good life of the die. 

Mr. Zapp: The main thing that I can 
say is if the wire does not have a good 
coating, any slight imperfection on the 
wire itself shows up and sticks to the die 
and forms a gall or pickup, and that in 
turn increases the heat so that it fuses 
onto the carbide. Unless you take it out 
and clean it, it simply gets to be a buildup 
and you get enough heat to form checks 
in a carbide and from there on through, 
you are in trouble all the time. 

There naturally is not a tendency to 
pick up on carbide as on steel because of 
the dissimilarity of the metal and the much 
higher polish you obtain, but we do run 
on some occasions into cases where with 
improperly coated wire we obtain pickups 
the same as you would if you were using 
a steel die. Does that answer what you 
wanted? 

A Member: Not entirely. 

The President: Your point was why 
doesn’t the wire gall the Tungsten car- 
bide, is that it? 

A Member: That is correct. The 
point I am making is that the wire drawer 
has been told that he must produce a wire 
with a good uniform coating on it. Due 
to certain circumstances, he may get a 
condition where there are certain spots in 
the wire, let us say, of the cold wire, that 
are not covered 100 per cent. 

When that wire is used in cold heading 
dies, I understand that those few little 


spots—they may only be an eighth of an 
inch long, but if you had three or four 
of those in a 300 or 400 pound coil of wire, 
would it be enough to cause a pickup and 
cause galling in the rest of the coil? 

I am very curious to know why—you 
had 99.9 per cent of the coil coated—with 
that high polish, some physical phenom- 
enon could not take place whereby that 
would carry through and the rest of the 
coil would go through all right. 1 am not 
speaking of attempting to draw wire, cold 
heading wire, that has no coating at all 
on it. 

Mr. Zapp: I think in a good many cases 
if you have only a small amount of bare 
spots, it will carry through without gall- 
ing; but when you figure the average lite 
of a carbide die over possibly millions of 
pieces, I think your pickup does not come 
from a bundle, say, of 300 or 400 pounds 
where you have a few half-inch or inch 
spots not coated, because there will be 
enough in the choke of the die itself to 
carry it through. 

I think your trouble comes when your 
wire is not perfect and you have a chance 
of having slight slivers or imperfect wire 
and it is not coated. I think the galling 
comes where the wire is not perfect and 
is not coated at the same time where you 
pick it up, because I have seen bundles 
after bundles that were not properly clean- 
ed go through without any pickups. 

Alan, you have done a lot of work on 
that; what do you find? 

Mr. Alan Jackman (Firthaloy Division, 
Chicago): I have found that it is pretty 
hard to put your finger on just the reason 
for it. I think it is sort of a combination of 
two things probably that is the proper an- 
swer. We have experimented with coat- 
ings and we have experimented with heat- 
ing the wire and we have done a lot of 
different things. One thing we have found 
is that it seems when you have a sharp 
radius, you have a tendency to get a pick- 
up started. In other words, that will more 
or less scrape the wire and from then on 
you will get a drag through the die. 

That is why Mr. Zapp suggested that 
the largest radius possible is the proper 
thing in the carbide cold heading dies. 

One point that probably was not men- 
tioned was that when you can have a cold 
heading die that will run several million 
pieces, your radius will practically remain 
the same. You will not be able to detect 
any change in radius. 

On tool steel dies, you generally start 
with a sharp radius, so it gives you a little 
bit of wearing to get beyond your toler- 
ances, and with carbide dies that is not 
necessary. You can almost start on your 
high limit and after tremendous préduc- 
tion, you will still have the same tolerance. 

Going back to this problem of galling, 
I think that you will find the same thing 
in wire drawing dies. You get some galling. 
When you once get started, you have to 
clean your dies out. There are certain ir- 
regularities that will take place that will 
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cause that, when you are scraping off the 
lubricant too much, or sharp corners, or 
variations in the material. 

Zapp: I think we found that par- 
ticularly so on aircraft, the difference on 
the radius, the difference between prac- 
tically scalping it or else reduction of 8 
to 9 million pieces. : 

The President: Any other questions? 

I have a question. Gus, what do you 
think the future is going to be in Tung- 
sten carbide—do you think they will ever 
get to a point where tools will take more 
shock than they are today? 

Mr. Zapp: Definitely. 

The President: Do you think Tungsten 
carbide will get to the point where it will 
take the same shock as tool steel in the 
past? 

Mr. Zapp: At the present time, carbide 
is taking shocks that we figured were im- 
possible a few years ago. As far as shock 
goes, when you take your cutoff applica- 
tions, particularly so on one type of nut 
‘machine which I will take as the worst 
application because you are cutting off a 
really short blank, in those cases both your 
knife or your cutter takes a shock and 
your quill takes a shock. A year and a 
half ago or two years ago it would have 
been absolutely an impracticability, so 
definitely we are getting them tougher and 
closing the gap between steel and carbide. 

Mr. Jackman: May I make another sug- 
gestion? I have found that on shock re- 
sistance that carbide, if it is held under 
tension, will resist the fatigue limit so far 
beyond tool steel there is no comparison. 
Every time you hit on tool steel, it is more 
on the order of rubber. I mean, it will 
expand. In other words, we notice that 
when our blanks come out from carbide 
dies, the blank is merely a little larger, 
the amount of swell of the steel, whereas 
with tool steel dies your blank will come 
out .4 and .005 beyond; in other words, 
both the swell of the blank plus the open- 
ing of the tool steel due to the blow. 

If you can prevent the carbide from 
moving, the fatigue limit is very high, 
far beyond the tool steel; but, of course, 
if the carbide is not supported, it will prob 
ably crack on the first few blows. Tool 
steel, however, is a constant fatigue just 
like soft annealed wire. You dent it enough 
times and it breaks, the same way with 
tool steel. It has a certain fatigue limit 





and will vary between maybe 25.000 to 
50,000 breaks. There is a difference be- 
tween the carbide and the tool steel in 
the fatigue properties. 

A Member: Has anything been done 
on handling 75 carbon wire? 

Mr. Zapp: Yes. We can head almost 
any carbon wire, but the production nat- 
urally will be a lot less than it would be 
on a milder steel. Your savings, though, 
would be relatively the same. I am talking 
on a die. I am not talking hammer. 

A Member: No, just the die. 

Mr. Zapp: We are doing quite a bit 
of work. We have punches and things 
working on equivalent of roller bearing 
wire, and we have also made quite a few 
balls, which is probably the hardest ap- 
plication you can get in ball bearing work. 
We have quite a few in successful opera- 
tion in wert on making of the balls 
with all the ball bearing specification wires, 

A Member: What is the condition of 
that wire? Is it in a spheroidized condition 
or full annealed condition? 

r. Zapp: I had better call on a metal- 
lurgist. Do you know, Mr. Reeder? 

Mr. Reeder: The high carbon wire is 
usually in a spheroidized condition. 

A Member: I! would like to say one 
thing and that is I do not believe, regard- 
less of whether it is a carbide die or a 
common ordinary tool steel die, it is pos- 
sible to use that die unless the’ coating is 
proper. You cannot go to work and head 
anything unless it has a coating because 
you cannot kick the piece out of the die 
again, so therefore would it be improper 
coating? At no time can you get any di- 
ameters out of anything unless it has been 
properly coated. That is on the solid die. 

Mr. Zapp: That is correct. 

The President: Any other questions? 

If not, I think something should be said 
about the Tungsten carbide. There are 
many fellows here who went through the 
last war. I think that Tungsten carbide 
did a fine service in this war. We all know 
during the depression we were able to re- 
duce costs; but when you stop to think 
of the Tungsten carbide doing the job 
of turning guns, shells and what have you 
during this war — there has been some 
wonderful progress in the last ten or 
twelve years—I do not think we would 
have been able to produce the necessary 
armaments for the Army in the quanti- 
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ties we have had it not been for the Tung- 
sten carbide development. 


Thank you, Gus. (Applause) 

(Announcements.) 

The President: You know, each year 
an outstanding individual presents what 
we term the Mordica Memorial Lecture. 
This is a paper of high quality in the in- 
dustry and a specified time is set for this 
lecture. The majority of the members are 
familiar with the importance of this pa- 
per, of what it stands for. However, there 
are a number of new members who no 
doubt have heard of John Mordica, but 
they never had an opportunity to meet him, 

This paper is presented in honor of John 
Mordica. Mr. Mordica was one of the five 
founders and the first president of The 
Wire Association. He was an outstanding 
wire producer in his development of wire 
and it is still being carried on. 

He was known as the Dean of the Wire 
Industry and Superintendent of the Beth- 
lehem Sparrows Point plant when he pass- 
ed away in 1937. He was also an individual 
that the wire industry could counsel with 
and was also aggressive at all times, I 
think that he would be very proud of the 
wire industry and the job that you have 
done during this war. 

The Mordica Memorial Lecture was es- 
tablished in 1938 and, as stated before, we 
always have an important paper by an 
outstanding individual in the wire indus- 
try to deliver it, so it gives me great pleas- 
ure at this time to introduce Mr, A, M. 
Reeder, 
“ia Ls aughlin Steel Corporation. The topic 

“Carbon Steels for the Wire Industry.” 
2. Reeder! (Applause) 

(Mr. A. M. Reeder presented his pre- 
pared address.) (Applause) 

The President: Thank you, Mr. Reeder, 
I think that was a very fine paper in honor 
of John Mordica. 

Gentlemen, we do not discuss this pa- 
per. There is one thing I would like to 
say about it and that is, the research that 
has been going on in the steel industry has 
benefited all wire producers. Mr. Reeder 
pointed out still more research to be done. 
It is what we had some discussion on yes- 
terday, going back to the beginning to 
solve some of our problems. 

The meeting is adjourned. 

(The meeting adjourned at twelve-ten 


o’clock.) 
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The meeting reconvened at ten-fifteen 
o'clock, Mr. C. A, Litzler presiding. 


G. A. Rolston, 
Chief Engineer, 
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The Chairman: I believe that most 


members who are here know the person 


who is going to give this first talk this 
morning, Mr. Glen Rolston of Rome Cable. 
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Mr. Rolston has prepared quite a paper. 
In addition to that, he has brought along 
a number of samples. After the morning 
session, we certainly would like to have 
everyone come up and check into it and 
look at these samples. Mr. Rolston! 

(Applause) 

Mr. G. A. Rolston: Mr. Chairman, I 
think it is somewhat of an imposition to 
get you fellows out so early in the mor- 
ning to listen to what is not really a paper 
but what started out to be an informal dis- 
cussion on synthetic insulation and jacket 
compounds. 

A year ago at the meeting in Chicago 
I had the temerity to suggest that possibly 
it would be a good plan to include on your 
programs at least some discussions on 
insulation inasmuch as the first trial of 
that type of paper was made last year. I 
never thought at the time that I would 
be induced into trying to present such a 
discussion as the subject of synthetic in- 
sulation and jackets because they change 
so rapidly that I know anything I wrote 
in July certainly was going to be wrong 
in August and when September came 
along, it was even further wrong and as 
of today, I do not really know what the 
answer is because each day brings out 
some new situation on insulations and 
jackets. 

But in view of the fact that the program 
committee said they would like to have a 
paper and that they wanted this paper 
printed prior to the meeting, I have writ- 
ten such a paper; but I hope that you will 
consider it as an informal discussion and 
that we can have a good knockdown, drag- 
out anggument about synthetic insulation 
and jackets, not that I will answer the 
questions because I will merely tell you 
what I think about them. There are a 
good many wire men here that are far 
more able than I am to cover this subject. 

(Mr. Rolston presented his prepared pa- 
per with the following interpolation:) 

Preceding the words, “The processing 
of Buna-S has brought many problems,” 
etc., Mr. Rolston said: 

Here is one case where the situation has 
changed somewhat in that because of 
shortages of supply, a considerable quan- 
tity of the Buna-S from the Lake Charles 
plant is now being consumed in insulating 
compounds, The individual manufacturers 
can answer for themselves as to the de- 
gree of success and can make their own 
claims as to its performance characteris- 
tics. I still prefer to stick by the original 
statement that was prepared in July. 

(Mr. Rolston continued to read his pa- 
per to the end.) (Applause) 

The Chairman: It certainly seems as 
though Mr. Rolston has done an excellent 
job of covering a field that has a lot of 
ramifications. The thought has occurred 
to us—and I imagine that it will be borne 
out—that there is a possibility of many 
questions and further discussion on the 
subject. Does anybody here have any spe- 
cific question? 

Maybe Mr. Rolston could still further 
stick his neck out to give us some idea 
of what may be expected in the future on 
some of these developments that are now 
going on. Have you any views on that 
particular line? 

Mr. Rolston: I have views, but I do 
not know how good they are. 

The Chairman: I think maybe it would 
be interesting to find out. 

Mr, Rolston: The thing I think both 
the consumer and the manufacturer are 
going to have to look forward to in this 
postwar period is probably considerable 
chaos from a standpoint of these wire pro- 
ducts that are made with these various 
synthetic materials. It is quite obvious 
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that you cannot prepare standards that are 
representative of the product that you will 
make uniil you have actually produced 
the product and had some laboratory and 
field testing. ; 

Just as a sidelight for those of you who 
are not, you might say, in the insulated 
wire business, I would like to tell you how 
the specifications for Buna insulation and 
jacket were prepared and I think you will 
understand what I mean. 

In the last week of June, 1943, the War 
Production Board advised the Technical 
Advisory Committee on Wire and Cable 
that they would have to have a specifica- 
tion for Buna insulating and jacket com- 
pounds within about ten days, so a tele- 
gram was sent out to representatives of 
a considerable number of wire manufac- 
turers of insulated wire and we were all 
asked to appear in New York to collabor- 
ate in the preparation of these war emer- 
gency specifications. 

When we got there, the story went 
something like this: Manufacturer A had 
had about 200 pounds of GR-S to experi- 
ment with and he had mixed up a coat 
compound and a performance compound. 
He had pieces of wire that were long 
enough to make an electrical test and he 
probably made a few aging tests. 

Manufacturer B had requested 200 
pounds, but he had not received his yet. 
Manufacturer C had had the proverbial 
200 pounds, but he had made a little dif- 
ferent compound and some other tests. 

After we sat around and talked to each 
other, we decided that it was going to be 
a pretty difficult task to write a set of 
specifications which, incidentally, were go- 
ing to be submitted to A.S.T.M. for emer- 
gency standards and then quickly submit- 
ted to the Office of the Rubber Director 
for the specifications that would appear 
under Rubber Order R-1. 

But, as the story goes, the war was on 
and you had to write some specifications 
and, brother, we wrote them. They sat 
down and wrote the tensile strengths and 
elongation and aging and modulus and 
all the other things that go along with it, 
and those are the specifications that are 
still in effect today. 

They were issued as the emergency spe- 
cifications under the A.S.T.M. procedure 
and later, because there still was not 
enough information available, they were 
issued with regular D numbers, specifica- 
tions of A.S.T.M., and they are the only 
reference specification that you have ex- 
cept those governmental agencies that 
have special testing performance require- 
ments. 

Let’s visualize what is going to happen 
in possibly the next two years. Someone 
is going to take and mix a little of this 
and a little of that and they are going to 
have a compound. Another fellow is going 
to mix one of this and two of that and 
he is going to have a compound and in 
order toget some performance on it, he 
is going to send some good high pressure 
salesman out to call on the trade. They 
are going to tell him what they believe 
this material will do as judged by accel- 
erated tests in the laboratory. 

The result is that the fellow sitting on 
the purchasing side of the desk instead 
of being able to talk about what he has 
in the past—maybe coated compound or 
performance grade or heat resistance or 
heavy duty jackets—is going to hear about 
a hundred and one different things and 
some of them are going to have a great 
deal of merit. 

Furthermore, we have already been told 
—in fact, the compounds are made—they 
are going to mix the thermo-plastic and 
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the thermosetting materials together and 
they are going to mix them together in 
an infinite number of combinations. That 
mixture is going to result in certain types 
of performance and I visualize that some 
day you are going to be able to have what 
you might call a custom-built wire. 

If you have a special problem in which 
you have a condition to be met, we are 
certainly going to be in a better position 
to give you something for that service, 
assuming you do not want 500 feet of it, 
than we were in the past, because hereto- 
fore we had crude rubber and all the chem- 
ist could do was select certain compound- 
ing materials to improve its performance. 
But here you are going to have 101 or 
maybe 1001 synthetic materials slightly 
different i nmixture and then you are go- 
ing to pour them all together in a pot and 
come out with certain specified perform- 
ance characteristics. 

I visualize a period, as soon as the war 
is over and these materials are ava:lable 
in quantity, of custom-built insulations 
and jackets for the wire trade. 

The Chairman: It looks as though the 
wire manufacturers are going to have dif- 
ficulty keeping track of so many different 
specifications and it looks as though the 
clerical setup will be worse than OPA. 
We have talked to several other people in 
the wire industry and they have all men- 
tioned exactly what Mr. Rolston has men- 
tioned: The fact that the day of specifi- 
cation wire is definitely here and that con- 
dition is going to continue. 

Does anyone else have any further com- 
ments? 

A Member: [| have more or less an aca- 
demic question here that I have been won- 
dering about and maybe others have. Sup- 
pose crude rubber became readily avail- 
able next week—miaybe you cannot answer 
this question—how much of the synthetic 
rubber would go out the windoy- and you 
would hop right back on crude rubber next 
week? 

I can anticipate part of your answer— 
you are not going to quit looking into 
these things you just spoke about — but 
I just wondered percentagewise what your 
own personal opinion would be. 

Mr. Roiston: I have sat in so many of 
these meetings with other wire manufac- 
turers, my competitors, that I do not mind 
telling you that from a straight produc- 
tion angle we would go back to crude rub 
ber on insulations at least the minute we 
got some in the plant because we still have 
trouble with the variability of Buna-S or 
GR-S. I am not referring to the thermo- 
plastic materials because they have a defin- 
ite field; but in the question of the use of 
crude rubber against Buna-S as an insu- 
lation, we would change back on a pro- 
duction basis right away and, as you sug- 
gest, continue development work and 
study of the material, trying to learn how 
to process it more satisfactorily than we 
are at present. 

From a manpower situation and differ- 
ence in production speeds, higher scrap 
loss, and things of that type that we get 
with GR-S, we would welcome back at 
the present time the use of crude rubber 
as an insulation. 

The Chairman: I think that same gen- 
eral problem is bothering the rubber in- 
dustry. We have something to do with 
lire plants and naturally everybody won- 


ders what is going to happen to the mil- 
lions and millions of dollars’ worth of 
synthetic tire tabric processing. 

I have asked the same question to many 
tire people and they come back with some- 
what the same remarks as Mr, Rolston has 
made, but what the final outcome will be 
no one seems to know. I think the prob- 
lems are tied up pretty much with the 
same answer, 

I see a tire man sitting back there. May- 
be he has some viewpoint on rubber and 
insulation and the general question that 
is being discussed. Mr. Hawthorne, do you 
have any views on the subject? 

Mr. Hawthorne: I am associated with 

The comments I get from Passaic are 
very much what Mr. Rolston said, espe- 
cially they contemplate much lower cost 
on the material, too. That would be an- 
other cause for going back to the crude, 
and | do not think much couid be added 
from our point of view. 

Vhe recent paper that was given by Mr. 
F, B. Davis, Chairman ot the Board of 
the United States Rubber Company, cov- 
ered the subject about as beautifully as 
anybody has so far, in talking of contem- 
plating the cost of around 3v cents for the 
Buna or GR-S, something that cannot 
compete with what we couid contemplate 
on natural or crude rubber. 

The Chairman: | think there was an 
article in Rubber Age, an editorial by Mr 
Collier, and he again brought out the same 
thing that it would be foolish to scrap all 
these synthetic piants because there are 
so many advantages inherent in the syn- 
thetic materials that maybe this idea of 
going back to natural rubber might not 
seem the thing to do. 

A Member: [| have a question which I 
hope is of general interest to the group 
relative to an apparent trend in the indus- 
try to produce wire on the order of instru- 
ment wiring, radio hookup wire, aircrait 
wire of a general nature which has only 
an extruded installation. 

We supply an inorganic fibrous cover- 
ing for wire applications and so that is 
of vital interest to us, and | would like to 
ask Mr. Rolston if he can tell us to what 
extent this trend in that direction can go 
with the products we know today? I am 
speaking in particular of vinylite and kor- 
oseal and that type of extrusion. 

It is certainly very evident that that is 
the simplest type of wire construction that 
you could have and probably the cheapest 
as far as construction is concerned, but 
I am wondering if it will stand up under 
various usages that I have mentioned. 

Mr. Rolston: Dol understand you 
wanted to ask my opinion on the extruded 
covering compared to a taped covering? 

A Member: No, not necessarily a taped 
covering, but whether or not an extruded 
covering can be the whole answer without 
the protective fibrous covering for a num- 
ber of these small wires in products as 
we know them today. 

Mr. Rolston: That is an answer that 
can only come from the set manufacturers, 
and I will tell you what I have learned 
most recently. As you probably know, the 
reason for asking us to eliminate the fi- 
brous coverings on wire used in radio, 
radar, and other sets, was the question of 
fungus resistance. 

At first there was so little known about 
the type of material that could be placed 


in the coverings to resist fungus that it 
seemed desirable to get the fibrous cover- 
ings off and try to use an insulation that 
in itself was tungus resistant and avoid 
the whole subject of coverings. You wiil 
probably hear more from Mr. Jordan this 
afternoon about lacquer treatments on 
fungus that I will ever know, so I will not 
go into the merits of the case but just as 
We see it. 

Consequenily, certain branches of the 
armed service have issued instructions that 
equipment coming under their cognizance 
shail be made without a fibrous cov ering. 
The result is that on certain types of sets 
the wire manufacturer is furnishing an 

extruded thermoplastic resin compound 
without further covering. 

The minute that ruling came out the set 
manufacturers were very much up in arms 
because one of the principal problems in 

connection with using thetianisate in- 
sulated wires without fibrous coverings 
is the problem of soldering the connec- 
tions. When these people were first told 
they had to do that, they threw up their 
hands in holy horror and some of them 
went so far as to say they would not do it. 

The last information I have from three 

large companies making this type of equip- 
ment is that they did just what we did on 
all other war problems. They developed 
soldering methods for wire without a fi- 
brous covering that are giving them re- 
sults that are satisfactory to a degree. In 
fact, one of the three who also was the 
most vehement in the statement that it 
could not be done has recently decided 
to change over to such a type of wire. 

I do not believe, however, that a wire 
without a fibrous covering will be gener- 
ally used, at least on the types of sets that 
we are making now. Of course, what we 
are all concerned about i is the postwar per- 
iod and the guess as to what type of radio 
hookup and instrument wire will be used 
in the United States is—if I could guess 
it correctly, I would know what to do. 

Right now " are very much confused 
on the subject. I do not have the least idea 
whether they are going back to pushback 
wires or thermoplastic insulated or they 
may use the taped constr uctions which we 
heard about at last year’s meeting. I think 
all of us who make these wires are scramb- 
ling around trying to find out what they 
are going to do, but that is the best in- 
formation I can give you at the present 
time 

The Chairman: Does anyone else have 
any questions or comments? 

Then I think we'd better give Mr. 
ston the line of applause for, I think, a 
very interesting paper. When you do re- 
ceive the printed copies of this paper—I 
do not mean to set myself up as being well 
read, but we do try to keep up with pub- 
lished information in these fields and I 
do not think I have seen anything more 
complete or a compilation that sets things 
down as accurately as this compilation 
that Mr. Rolston has and that accompanies 
his article. I think you should all make an 
effort to get a copy and retain it. Thank 
you, very much, Mr. Rolston. (Applause) 

Gentlemen, this is Dr. Shackleton of E. 
I. DuPont. Dr. Shackleton’s paper is on 
polythene, sometimes known as polyethy- 
lene, and he is going to try to give a com- 
plete background of the material. Dr. 
Schackleton! (Applause) 
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(Dr. J. W. Shackleton presented his pre- 
pared paper, paper marked No. 3, with 
the following interpolations:) 

No. 1, p. 2: I have some slides I think 


might be of interest. 1 am going to try to 
cover things that will be of interest to the 
group. I may deviate from wire coating 
a little bit every now and then, but I hop« 
to give you something that will be in your 
line. 

(Slide) It is noted from the first slide 
that polythene is a very, very simple com 
pound. It is a hydrocarbon chain consist- 
ing of hydrogen and carbon. It has excel 
lent electrical properties. When you in 
troduce other atoms such as chlorine in 
place of the hydrogen, you introduce pol- 
arity and, therefore, you your 
power factor. 

Polythene is applied to wire with stand- 
ard equipment and is recognized by com- 
mercial extruders as being a very 
handled compound. Some of you who may 
have handled it may disagree there, but 
all in all it does extrude nicely. 

Wire coaters are rapidly learning to us¢ 
this new material for the most part. On 
thing that is particularly important in pro 
ducing polythene ca bles for thick walls is 
special cooling. That is, you run the coated 
wire into hot water and then cold water 
and because of the exact expansion of 
polythene and the chilling of an oe 
shell in the air and ay water which I 


increase 


easily 


the inside hot, you have voids, so if pissy 
run it in the hot w agian do get cool- 
ing that is efficien 

i will 2¢ right into the electric rov 
— ot cole hene. (Slide) You ‘will 3 
t that the dielectric strength is given as 





On a one-eighth inch sample, 
the test method according to A.S.T.M. 
standard methods is given in the far col 
umn. The one-eighth inch 

dielectric strength short time 475 volts 
per mil. I will show you a curve on that 
in just a minute 


which will give you an 

indication of how that runs on other thick- 
nesses. 

Volume vity is high. 

constant, you will notice, 

up to 108 cycles is constant, and the 


a ge rt time. 


sam] apie has a 


The dielectric 
range Ol 


power! 


resis 





over 


factor is also constant. 
(Slide) This simply gives the constancy 
of the dielectric constant with frequency 


the constancy 
slight rise, as 


and cycles per second and 
of the power factor—a very 
yvould:be expected. 






(Slide) This is the change of dielectric 
constant and power factor, with tempera- 
ture, at three megac} That is a curve 


that has been requested 1 by a number oi 
manufacturers and it is a very recent curve 
which we obtained. On the factor, 
I think electrical people will 
curves are both i 
would expect. 
(Slide) This is the dielectric strength 
of polythene, + segenanege molded sam 
ples. We have done ve little testing on 
wire. We are plastic peoy sh » primarily. Our 
experience for the most part has been on 
the materials themselves and so this sam- 
ple was a compression molded sample. 
You will notice in thin tapes the dielec- 
tric strength in volts per mg. is around 
2000. We have ext nded that. but we only 
have data on one sample. That was a 
third of a mg. which ran ’way up around 


power 
note, the 


verv characteristic, as you 





interest- 
Ge nerall, 


3500 volts per mg., so it is a very 
ing material for that reason. 


speaking, it is about like styrene, I wou!d 
say. 

(Slide) This is interesting and indicates 
why an antioxidant has to be added to 





polythene. Polythene, if milled on a hot 
roll for a time, the power factor riscs and 
it rises rather seriously. That is probably 





due to oxidation, as you would imagine, 
because when you add an antioxidant, this 
curve shows that over long heating.mill- 
ing conditions, you do not have any change 
in the power factor, so the brown color 
that you will notice in ples of poly- 
thene is due to the antiox nt. 

(Slide) I will nce quickly over these 
other properties. ice the water absorp- 





tion is practically nii, about that of styrene 


which has always ben known as a very 
low water absorber. Flammability is prob- 
ably the most serious drawback to poly 


thene. We long thx 
as a slow-burning mat 1, but it will I burn 
and will support col ibustion. We are very 


~]- ¢ yl; +30 
classif\ astics 



































actively engaged in a program of reducing 
that flammability with a sacrifice of as lit- 
tle of the electric roperties and other 
roperties as possibl 
You will note the out 
shows no change t] 1 t 
oxidant. [ /Itravio let light te1 
the material i ( oxid 
i € ~hanical Trop 
Ve g nce OV 
lensilc ou d 1900 
S gh. Notice there ar¢ 
mneatio ether the sam- 
p is compression mold or a sample 
ut from a shé Mod is 14,000. flex- 
strength, a sO O1 
Slide) This is s slide giving 
he stiffness of ( ne \\ hay said 
sevral times th tl ¢ lies soni 
where between t ( ( oO! igid plas- 
tics. Up above (indicating) you have 
methyl methacryl yr lucite and poly 
strene, which brittle, vinyl chlor- 
ide acetate w ‘igid form. Down 
here (indicating) you h GR-S and vinyl 


chloride nonrig between them 











polythene. 

(Slide) These are th thermal charac 
teristics of polythene. The flow tempera- 
ture—that is by ethod of extruding 
through an &-inch orifice under 4 ure 
of 1500 psi, I beli . Deformation under 
load is a nie th 10d hich we there proposed 

the A.S.T.M. | do not know as thes« 
mean a great deal to you unless you have 
had some experie1 with these A.S.T.M 
tests: but all in all as far as hte thermal 
characteristics of polythene are concerned, 
the heat resistai S good deal higher 
than the vinvls, there is something to 
be desired on the deformation at high 
temperatures and we ho] to be able to 
offer a polvthene composition which will 
have a high servi temperature. 

You will notice the brittleness tempera- 
ture at lower than minus 50. Actually we 
have never broken a sample at minus 70 
in an impact tester and actually I think 





is 80 or 90. Tt 
that in itself 


it would run down to m 

contains no plasticides 

is very interesting. 
No. 2, p. 4: 


this is our own inf 


and 


own slide and 
yrmation, but they did 


This is our 





E. |. DuPont de Nemours Co., 
Wilmington, Delaware 


something similar to this in_ selecting 
twenty-three properties. We have only 
taken a few across the top. We have cover- 
ed both jacketing materials and the insu- 
lation materials in our comparison. You 


will notice here butyl rubber, polythene, 
seme of the vinyls, plasticized vinyl, ace- 
tate, and Buna-S. 


We have compared some of the electri- 
cal properties. One means it is excellent; 
two, not so good; three, still worse; four, 
poor. We compared also the flammability, 


cold resistance, stress strain properties, 
oil resistance and resistance to ozone and 
sunlight. We have rated polythene ex- 


cellent in these five 
Flammability is poor. The stress strain 
properties we say are good. Slade and 
Crafton seemed to think they were excel- 
lent—just a difference in opinion. We like 
them to say it is excellent, however. Oil 
resistance we say is fair and they classed 
it as good. 

Down here are some of the jacketing 
materials which I will mention in passing 
because in here is nylon which I want to 
discuss momentarily as a jacketing ma- 
terial. The flame resistance of nylon is 

cellent. Its stress strain properties are 
excellent; the oil resistance, excellent. It 
rsists ozone and sunlight and only in cold 
is it classed as fair. 

So there is a general summary of the 
way we look at some of these materials. 
We are not quite so optimistic as Crafton 
and Slade were. We do not know as much 
ut it maybe as they do. 

No. 3, p. 5: (Slide) Here is a sample of 
unquenched polythene, very thin, the same 
thickness as quenched material. We put 
it over a calendar to show the transpar- 
ency. Over a long standing, this will slow- 
ly crystallize. After six months to a year, 
it will begin to get very, very hazy and 
eventually, I presume, go back to this 
(indicating) so that would explain why 
a number of polythene samples you might 
find are transparent on water and if you 
bring it out of the extruder and out of 
the crosshead and run it into cold water, 
you sometimes make it transparent so the 
wire can be seen instead. That is at least 
one explanation of it. 

No. 4, p. 5: (Slide) If 
cold drawn, if it is put 
necks down in this way. The tensile 
strength from around 1800 or 1900 
up to probably 15,000. That is going to be 


cases 


(indicating). 





resistance 





polythene is 
under tension, it 


goes 


very interesting in the manufacture of 
ilaments. 
I have a little piece of polythene here. 


It is 150 thousandths, I think, and you 
can actually stretch it, could draw it. Once 
vou get it out cold drawn, then I will defy 
anybody to take that and break it from 
here (indicating). It really gets strong. 
so you see it is elongated and it is oriented 
and the tensile strength is increased almost 
tenfold. 

That is very similar to nylon. We cold 
draw nylon and make the fibers and fila- 
ments which have tensile strength ranging 
in the undrawn form around 15,000 ps! 
and in the drawn form. in the oriented 
form, about 60,000 psi. That is one inter 
esting characteristic of crystalline plastics. 

(Slide) This is simply the same magni- 
fication of the drawn material. You see 
the orientation of the spherulites. 
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(Slide) This is a stress strain curve 
which shows in graphical form just what 
I have shown here. You strain the material 
up toa point around what ordinarily wou!d 
be its yield limit. In this sample, it hap- 
pened to be a little under 1600. Then there 
is this portion where the elongation in- 
creases without any increase in. stress. 
That is, the stress is constant and the elon- 
gation increases. When you get over here, 
the stress required to break it would go 
’way up. We do not have it on that slide, 
but it would go up to about 15,000 psi. 

(Slide) This is simply a polaroid exami- 
nation of a sample which is under co!d 
drawing stresses. It is above the vield limit 
and this is the portion that is beginning 
to be cold drawn and that is the undrawn 
portion. 

No. 5, p. 5: This ties right in with that 
question that was asked about what is 
going to hz ippen after the war when you 
get a lot of modifications. Here are any 
number of them (slide) which all have 
different properties, so we are going to 
be able to tailor-make your resins for in- 
stallation, we believe, to suit your needs. 
In other words, if you call for one certain 
property you want mz agnified over an- 
other, by the use of various modifiers, we 
will be able, we hope, to give you what 
you want. 

This simply shows some of the resins 
we have used: Cumar—this is an RG-3 
resin. I am not sure of the manufacturer 
of that. This just shows various resins 
and rigidity. The low reading indicates 
better, stiffer material. Paraffin, micro 
necks black (reading from slide). That 
shows the change of one property with 
modification. 

We will be able to offer you polythene 
in colors, in any of the N.E.M.A. colors. 
We believe that we can offer any special 
colors by modification of one particular 
property. 

No. 6, 6: This is the compatibility 
of polythene with certain modifiers, com- 

patible in all proportions—raw natural 
rubber, gutta percha, and so forth (read- 
ing from slide). 

No. 7, p. 6: When it was put into the 
hopper and dropped down in the injection 
molding chamber, the nylon was too fluid. 
Nylon has a very sharp melting point and 
above that melting point, it is almost a 
liquid, so we had to modify. (Slide) In 
this section right at the orifice where the 
material flows into the die, we put a modi- 
fication. 

(Slide) This is a shutoff nozzle which 
when the die is brought up against here, 
this portion is pushed back so the material 
can flow in through these channels. 

(Slide) The simplest arrangement, how- 
ever, Was a screen pack. I think these are 
simply 60 mesh screens, packed in here 

keep the material from dripping out 
the nozzle when the die is pulled away. 

Before we get on to extrusion, I will 
mention a couple of things about injection 
molding nylon since the switchette sets 
have been brought up. I have two or three 
small pieces here. I think you will be 
able to see them. 

This is the famous switchette which 
GE made and about which there has been 
agreat deal of publicity. That is simply a 
small molded nylon box and into that goes 
the mechanism for the switch. 

I was able to obtain a little larger one. 
This is another one, molded nylon switch- 
ette box. As far as the properties of these 
materials, nylon is particularly noted for 
its high impact strength and its resistance 
to wear. 

I will show you a couple of other things. 





We molded some tumblers out of nylon 
and also some plates. These plates and 
tumblers are of particular interest because 
the aircraft people want something light 
and they want something that will not 
break. They want something that can be 
sterilized. We think that probably after 
further development, we will be able. to 
give the whole set of dishes of nylon. 

One particular advantage of this is that 
you can bang it down on the floor and 
nothing happens (demonstrating). Nylon 
is a very tough material and in hotels, for 
example, where the breakage is terrific, | 
think they are going to be interested in 
that sort of thing. 

No. 8, 8: We are trying to give the 
lecitical ecgihe a nylon with very low 
water absorption and we think we are on 
the right track, so that criticism, I think, 
can be soft pedaled a little bit now. 

No. 9, p. 8: (Slide) These are some of 
the properties of nylon and this is the 
molded variety. I mentioned in the pre- 
print of this article that we were getting 
together other properties which I would 
present here, but the slides that were made 
for this were somewhere btween the slide 
manufacturer and the Arlington plant 
when I left yesterday, so I was not able 
to pick them up. However, I will mention 
a few here. 

The specific gravity of the extrusion 
type is still lower. It is 1.085. I will pick 
out a few other things. The tensile strength 
is a little lower than that given there for 
77° and that is 70,000 psi. We have had 
to drop. a little bit to sacrifice there. Elon- 
gation is ripe 285 per cent instead of 54 
per cent. I do not have any of the other 
electrical properties which would be of 
interest. Incidentally, there are no solubles 
in the water absorption test in nylon. 

(Slide) The flow temperature of the 
thermal properties of this extrusion grade 
of nylon are somewhat less than those 
of this molding grade. That is, we have 
had to sacrifice some of the thermal prop- 
erties, but you still have excellent heat 
resistance in the nylon formulation for 
extrusion. The water absorption which I 
do not have on this slide is 1.5 on the 
molded variety and it was .5 on the new 
extruded type, so you see we have cut 
that down considerably. 

(Slide) This is simply a slide which 
I used to use when discussing molded ny 
lon and people began talking about the 
high water absorption of it, which at that 
time was reputed to be 7 per cent. It is 
7 per cent under water after long exposure 
of 50 to 60 hours. Nylon will take up 
water. Its impact strength is tremendous- 
ly increased. Its flexural strength is de- 
creased when it has that much water in 
it; but on aging, if vou take it out of the 
water, the material is not impaired and 
will retain its properties according to 
these curves as it loses the water in 50 
per cent relative humidity. 

It conditions itself, as it were, whether 
it is submerged in water or in a 50 per 
cent relative humidity, as here and here 
(indicating) you see the water absorp- 
tion at the test value of 50 per cent rela- 
tive humidity is a little over 1 per cent. 

(Slide) This simply shows how rap- 
idly the impact strength of nylon goes 
up as the moisture content is raised. 

With regard to the future of polythene 
and nylon, I think as far as wire coating 
is concerned that is pretty much up to the 
wire manufacturers as to just what they 
want the raw material manufacturer to 
give them. Our experience in wire coating 
has been very meager. That is, we are 
just getting into the thing with polythene. 


We are rapidly expanding our know- 
ledge of wire coating materials. We have 
an outstanding testing laboratory. I do 
believe I can really say something for our 
testing laboratory. We are planning to be 
a big produce r of wire coating compounds. 
We feel we are to have a number of others 
besides xalethens and nylon for jacket- 
ing, neoprene as produced by our organic 
chemicals division, 

The main point I want to bring out is 
that unless the wire manufacturers give 
us an indication of what they want in a 
wire coating, we are going to have to go 
on on our own, and probably somewhat 
slower than otherwise. We have had com- 
ments from a large number of the wire 
people as to just what they want in a wire 
compound and we are very optimistic 
about being able to give them that. 

We have other materials in the research 
laboratory which are very interesting. 
Polythene, as I say, can be modified great- 
ly and nylon, we feel, because of its tough- 
ness and resiliency and heat resistance, 
resistance to flame, is going to be an ex- 
cellent jacket on small wires where you 
want a thin, tough, flexible coat. 

Radio hookup wire was mentioned just 
a minute ago, Mr. Rolston. The Signal 
Corps has recently authorized the use of 
nylon on radio hookup wire and so far as 
that soldering test is concerned, that was 
brought up when I was at one of the man- 
ufacturers. They checked it out and find 
that due to the high heat resistance of 
the nylon, you do not get nearly as much 
flow as you do with most thermoplastic 
resins. Therefore as you applv your sold- 
er, you do not get that flow of the thermo- 
plastic down over your soldering, so they 
seem to feel in that particular company 
that nylon has its advantages along that 
line. It is fungus resistant and that is the 
point the Signal Corps liked more than 
anything else. 

I think that is about all I have to say. 
I will welcome any questions and I hope 
I will be able to answer them for you. 

The Chairman: Does anyone have any 
questions? 

A Member: You say this cold drawn 
polyethylene approaches 60,000 pounds 
psi? 

Dr. Shackleton: No, cold drawn nylon. 
Cold drawn polythene is about 45,000. 

A Member: Are you making fibers now 
out of nylon for strength work? 

Dr. Shackleton: With nylon, yes. The 
plastics department at Arlington makes 
the filaments. monofilaments. The nylon 
division at Wilmington would handle the 
multifilaments for fabrics, so we do make 
fibers. We make monofilaments for such 
things as sutures and we will in peacetime 
for tennis racquets, toothbrush bristles, 
and all that sort of thing. We make the 
monofilaments which are cold drawn. 

A Member: How does that compare to 
the strength on those cold drawn fibers 
with the rayon fibers? 

Dr. Shackleton: I am not certain. Ray- 
on has a number of high strength fibers. 
I have not kept very close touch with that, 
so I cannot give you the figures. I under- 
stand that nylon is much stronger than 
rayon, but polythene is not as strong as 
rayon, both speaking of the cold drawn 
state. 

Mr. Rolston: How about the flexibility 
of the cold drawn polvethvlene? In other 
words, if you were to draw a filament, 
what would be its low temperature flexi- 
bility or even at room temperature? 

Dr. Shackleton: I cannot answer that 
definitely, but I think it is the same. I did 
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not pick up that information definitely, 
but I think it is the same as the undrawn, 
run the same range. 

Mr. Rolston: Then I would like to ask 
you on this radio hookup wire, were you 
referring to a wire in which an extruded 
nylon was the primary insulation? 

Dr. Shackleton: No, that is a jacket on 
the primary insulation. In other words, 
it seemed that the Signal Corps wanted 
something to replace cotton braiding and 
the cotton braiding was used as much for 
identification as anything else, so they 
found that with various modifications in 
the nylon we could get the identification 
they wanted, In that the material could be 
extruded on rather than braided, they felt 
that was an advantage in production. 

Mr. Rolston: Then would the conclu- 
sion be drawn that if you had under that 
a primary insulation of some extruded 
type, then you extruded a thin covering 
of nylon over that, if the underlying in- 
stlation, we will say, was another thermo- 
plastic, that would indicate on this solder- 
ing job that because of the presence of 
the nylon coating you prevented the flow 
of the underlying insulation down over the 
solder? 

Dr. Shackleton: That is the way it 
seemed to work. I am not sure what the 
insulation was. I believe it was a rubber 


base insulation, but I cannot say definitely. 

We have done the same thing with 
polythene insulated wire with nylon jack- 
et. There is one question that has always 
been in my mind, if the speaker would be 
allowed to ask a question of the audience. 
I have always wondered—and I would 
like an answer from the wire people—if 
vou have a material such as polyethylene 
with a very, very low water absorption, 
what would be the big disadvantage of a 
jacket which had a relatively high water 
absorption? In other words, your insula- 
tion is not impaired bv water at all and so 
would there be any big disadvantage in 
your having a water in your jacket, as- 
suming that it is down around .5? 

Mr. Rolston: I think in many fields the 
answer would be no. that there would not 
be a great deal of difference; but going 
back to this particular type of work you 
are speaking of. if you would have creep 
resistance—in other words, if moisture 
was picked up in the outer nvlon covering 
—then vou would have a leakage path 
where the connection is made and get sur- 


face creepage. On high frequency work, 
that would be quite a serious thing. 

Dr. Shackleton: That answers me. That 
is the first time I have ever heard a reply 
like that that really has definitely answer- 
ed it. 

The Chairman: Does anyone else have 
any other remarks on that specific ques- 
tion? 

Maybe some of the gentlemen would 
like to know on the handling of polye- 
thylene if there is any basic difference in 
the equipment as compared to handling 
of vinylite and koroseal? 

Dr. Shackleton: No. Starting with the 
machine itself, any plastic extruder will 
handle polyethylene and extrude very 
nicely, softens all right. Then when you 
get to the dies, that is quite a controver- 
sial point. We have been reluctant to make 
any recommendation as to dies because 
we have found that one company will use 
one die setup that is completely different 
to the other and get the same results and 
swear that is the only way to do it. 

We have tried various die setups in our 
machines and have not been able to check 
the experience of some of the wire coaters 
and other wire coaters could check it, 
so the thing seems to be pretty much of 
an undecided point. 

There have been a number of recom- 
mendations for dies for specific wire, but 
I do not know that in any of these cases 
there are other operators that are using 
different die setups and having just as 
good results, so I am a little backward in 
saying anything about dies. 

As far as the cooling is concerned, on 
small wires, a water trough about 20 feet 
long would be recommended. Cooling in 
air on very, very thin coatings has been 
carried out. However, at high speeds — 
and we will say with a wall thickness of 
around .012 or .014 and above—you prob- 
ably should run it into cold water. If your 
wall thickness rises and you begin to run 
faster, longer cooling troughs are recom- 
mended. 

In cases where you are extruding an 
insulation an eighth of an inch or above, 
let’s say, it would be recommended to have 
hot water maybe at 160°F. in the first 
30 feet of a 50-foot cooling trough and 
then maybe cold water in the remainder. 

Those are the outstanding differences. 
They are not serious. Of course, some ex- 


truders are set up right against a wall 
and you have no place to put the trough 
unless you cut a hole in the wall and put 
it outside, but you really do not need any 
special setups, particularly. 

With the extrusion of nylon, we had 
a die developed, a simple tubing die which 
is self-centering. It has channels down the 
flow part of the die for the very liquid 
nylon to flow. We have used it on poly- 
thene and it works very well, It is simply 
a self-centering tubing die which pulls 
down a tube of the plastic over the wire 
and the thickness of the coating is determ- 
ined by the speed of your extrusion. 

We have laid on nylon coatings seven- 
thousandths thick on about an overall 40 
mg. wire at a rate above 1000 feet a minute 
—that is on a number one Royal machine 
—so that particular die is applicable to 
certain jobs. 

There is much work to be done on dies 
and on tips and dies for extrusion of poly- 
thene and nylon as well 

The Chairman: Has much work been 
done on the application of nylon immersed 
in solvent? 

Dr. Shackleton: Yes, we have two var- 
ieties for that. As a matter of fact, there 
has been a lot of wire coating done using 
nylon solutions. We have had to develop 
soluble type nylons. The fibrous type ny- 
lon and the molding powder nylon are 
insoluble in almost all solvents, maybe 
with the exception of the phenols, and so 
it took some development to make a sol- 
uble nylon which would dissolve. 

We make it up in alcohol solutions and 
that has been tested out. I do not know 
how far that development has really gone 
for solution coatings, dip coatings. 

A Member: ‘Talking about a nylon 
jacket, I am a little bit confused on this 
told drawn proposition. For instance, if 
you had a jacket on a cable % to 3% inch 
in diameter and the cable is bent sharply, 
this stretching would then produce elon- 
gation and there is apparently no recov- 
ery. Would that result in a horny ridge? 

Dr. Shackleton: I thought I brought a 
sample of that with me. I wanted to show 
it to vou. The first samples we submitted 
to the Navv for a special job looked fine 
when they left our plant. but one of those 
Navy men who was sitting in a meeting 
had it in his hands and with nothing e'se 
to do, he was twisting it back and forth. 
Pretty soon there was a collar of nylon 
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all around it and it turned out a very in- 
teresting fact. When we tried to break 
that nylon, you could not break it—it was 
so tough—but underneath the stress con- 
centration at that neck, it had split the 
metal braid and wore it out. 

We went back to the plant and studied 
ita while and found out finally that if you 
put on a very thin coating of nylon, which 
is an advantage in saving material and you 





still have your abrasion resistance, you 
get away from nearly all of that. 

There is a slight tendency for it yet. As 
you cold draw it over the periphery of 
the outside part of the curve and you bring 
it back, there is no recovery, so it sits 
up there in a little hump; but on the thin 
coatings we have gotten away from «hat 
pretty well and it does not seem to be too 
much of a disadvantage now. It might be 
in certain cases, I do not know. 





The Chairman: Dr. Shackleton has 
quite a number of samples of some of the 
materials that were discussed here and I 
think he would welcome the chance to let 
anyone see them. They will be up here at 
the table, so unless you have something 
further to say we will close the meeting. 
I think we should also give Dr. Shackle- 
ton a round of thanks for his very inter- 
esting paper. (Applause) 
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The meeting reconvened at twe o'clock, 
Mr. H. W. Anderson presidiig. 

The Chairman: This afternoon we were 
to have two papers. The prograin indi- 
cates that Mr. H. Kaffine, the Chief Mech- 
anical Engineer at the Fidelity Machine 
Company, would submit a paper. There 
has been a substitution there due to causes 
beyond control, and Mr. Robert Harbeck 
of the Fidelity Machine Company will give 
his 1eport on, “Covering Weatherproof 
Cable.” , 

Mr. Russ Jordan of Ault and Wiborg in 
Cincinnati who was going to talk on, 
“Lacquers and Saturants,” has not been 
iocated. If he does not put in an appear- 
ance before we finish, after questions have 
been submitted, we will ciose the after- 


noon at that time. 

I am pleased to present at this time Mr. 
Robert M. Harbeck. 

(Mr. Robert M. Harbeck presented his 
prepared paper.) (Applause) 

The Chairman: Are there any ques- 
tions? 

A Member: I would like to ask wheth- 
er or not this works equally well on single- 
ply as well as two-ply cottons? 

Mr. Harbeck: Yes, it does work just 
as well on single ply and, in fact, it works 
better on the single ply than it does on 
the double ply, although it is perfectly 
practical to use either kind. The double 
ply yarn should be twisted together or 
the needles will occasionally grab only 
one of the strands. 


The Chairman: I wonder if Mr. Jordan 
has arrived. 

A Member: A wire was just received 
that he missed his train accommodations, 
so it looks as though his paper will not 
be presented. 

The Chairman: You know, on the last 
afternoon of a very full week, that message 
probably does not sound as bad as it 
would if it happened on a Monday after- 
noon with two speakers. 

I think it has been a very successful 
weekly meeting and apparently The Wire 
Association has accomplished something 
in coming away from the large group 
meetings in Cleveland. It will be interest- 
ing to see what procedure is followed next 
year. 
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—used in ANDROCK products 


It’s a broad field—small hardware, display racks, kitchen 
utensils and many special war items—covered by products 
carrying the well-known name of “Androck*’’. Into this 
quality line go hundreds of tons of Keystone wire. 


Compare the wire requirements of a small 30-mesh tea 
strainer with the shank of a husky screw driver. Quite a 
contrast in strength, gauge, analysis and finish. For these, 
and for each type of item between these two extremes, wire 
uniformity is a “must”. 

All of which sums up the mastery of fabrication problems, the 
versatility and dependability contained in Keystone wire. 


*Washburn Company, Rockford, Ill., and Worcester, Mass. 


KEYSTONE STEEL & WIRE CO., Peoria 7, Illinois 


acer 
epM@sayy oppered, Tinned, 






















— \ 
Special Analysis Wire 
for Alll Industrial 













@ ©Annealed 
Uses “Y WIRE Galvanized 
(are \ a= ey 


S— 


64 


Government Wire Production 
Information 





Innerspring Mattresses 


EDDING Industry Advisory 

Committee members at their re- 

cent meeting said they expected pro- 

duction of innerspring mattresses 

under the “spot authorization” pro- 

cedure (Priorities Regulation 25) to 
be negligible. 

+ + + 


EW manufacturers have any high 
carbon steel wire or partially fabri- 
cated innerspring units for use in the 
production of innerspring mattress- 
es, the committee said, and suitable 
wire is not available on the deferred 
(Z-1) allotments made to bedding 
manufacturers in this connection. 
+ + + 
PB officials explained that the 
facilities and manpower needed 
to make high carbon, heat treated 
steel wire, 13 gauge and finer, for 
innerspring mattresses are more ur- 
gently needed to make steel wire for 
use in the manufacture of communi- 
cations wire and wire rope for the 
Army and Navy. Communications 
wire is one of the twelve most criti- 
cal military items, they said. It is 
doubtful whether any orders for wire 
for innerspring mattresses can be fill- 
ed within the next six or nine months, 
unless Germany is defeated and war 
orders decline. 
+ + + 


Effort Made To Standardize Screw 
Threads 
A report of Anglo-American-Can- 
adian Conferences on Standardi- 
zation of Screw Threads and Cylin- 
drical Fits has .been issued by the 
Combined Production and Resources 
Board, the War Production Board 
has announced. Copies are available 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C., and from various 
technical bodies. The report is being 
circulated in Britain by the Ministry 
of Production. 
we 
IFFERING | specifications on 
screw threads and related items 
between the three countries have al- 
ready meant an additional $100,000,- 
000 in war production costs, accord- 
ing to CPRB, and have delayed pro- 
duction and repair of war goods. A 
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special meeting of the American 
Standards Association, the Society 
of Automotive Engineers and the 
American Society of Mechanical En- 
gineers opened in New York City on 
Thursday, November 16, 1944, to 
point out the advantages of standard 
specifications to leading industrial- 
ists, both in war production and post- 
war trade. 

+ + + 


HX report covers conferences be- 

tween engineers of the United 
States, Canada and Great Britain, 
which took place in New York City 
at the end of 1943 and in London in 
August and September, 1944, on the 
subject of United States and British 
standards for screw threads and lim- 
its and fits for engineering. These 
conferences were inaugurated by 
CPRB, which was established by the 
three countries in 1942 for the pur- 
pose of integrating their production 
programs, The first screw thread con- 
ference in New York was arranged 
by the American Standards Associ- 
ation at the request of CPRB, and the 
London conference was arranged by 
the British Standards Institution at 
the request of the British Ministry of 
Production. 

+ + + 


Refined Copper Stocks in U. S. 
Expected To Exceed 500,000 
Tons at Year-End 

ICHAEL SCHWARZ, Director 
of the W.P.B. Copper Division, 
in Issue No. 9 of the Requirements- 
Supply Position of Copper, reports 
that actual operations for the first 
three quarters of 1944 and, in addi- 
tion to estimates for the year 1944, 
includes estimates for the first half of 
1945, 
+ + + 
URING the third quarter of 1944 
there was a surplus of 60,100 
tons of refined copper compared with 
a deficit of 2,300 tons during the prev- 
lous quarter. The improvement re- 
sulted principally from a decrease in 
consumption of 69,900 tons (15%). 
For the fourth quarter, consumption 
is expected to increase to 404,200 tons 
which, with supply estimated at 428,- 
000 tons, should result in a refined 
copper surplus of 23,800 tons for the 
period. It appears that at the end of 
1944 total stocks of refined copper 
in the United States, including the 
government stockpile and working 
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Faster Cutting Speeds 
GREATER PRODUCTION! 





Outstanding Features— 


Almost continuous wire travel 

Lightning cut-off assures square-cut ends 

High speed, direct driven 5-die straightening flier 
Quiet, highly efficient V-belt motor drive 

Ball and roller bearings throughout 

Extremely rigid construction 

Fully guaranteed as to material and workmanship 
Further details on request. 
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stocks, will reach an amount some- 
what in excess of 500,000 tons. 
+ + + 
ONSUMPTION of refined cop- 
per during the first and second 
quarters of 1945, in each case, is ex- 
pected to approximate that of the 
fourth quarter of 1944. The supply 
in 1945 is expected to be augmented 
by about 50,000 tons per quarter of 
additional copper previously pur- 
chased by the British which will 
more than compensate for the esti- 
mated loss in domestic reduction due 
to manpower shortages. The estimat- 
ed quarterly surplus is 43,700 tons. 
Supplies of unalloyed copper, red 
metal and refinery brass scrap are 
short. 70-30 mill scrap augmented by 
fired shells is in balance. There is a 
small surplus of rod turnings. Stocks 
of scrap dealers and processors are 
comparatively low. 
+ + + 
Status of Copper Products 
RODUCTION of copper products 


and alloy tubing reached an all- 


time high in October, it was disclosed 
at a recent meeting of the Brass Mill 
Industry Advisory Committee. 


+ + + 


RASS mills in October produced 

35,000,000 pounds of copper pro- 
ducts and 30,000,000 pounds of alloy 
tubing, both record figures. On the 
other hand, the October output of 
91,000,000 pounds of rods was des- 
cribed by WPB officials as “very 
good.” Strip production, however, 
was “slightly off” with the output 
measuring 233,000,000 pounds. This 
was attributed to a downward ad- 
justment of some ammunition pro- 


grams. 
+ + + 


PB officials said that November 

forecasts indicate that produc- 
tion during this month will compare 
favorably with the October figures. 
Both military and essential civilian 
requirements for brass mill products 
during the first and second quarters 
of 1945 are expected to continue at 
the present rate, or even higher un- 
less there are major readjustments, 
officials declared. 


Electrolytic Manganese Produced 
At Lower Cost Bureau of 
Mines Reports 

XTENSIVE research has made 
possible the production of virtu- 
ally pure electrolytic manganese at 
lower cost, the Bureau of Mines re- 
vealed recently in making public a 
heretofore restricted report describ- 
ing laboratory tests of the more im- 
portant features embodied in its pilot 
plant at Boulder City, Nev., now cap- 
able of turning out more than 2,000 
pounds of electrolytic manganese 
daily. 
+ + + 
P  egcleaitsl the pilot plant at 
Boulder City was built for the 
express purpose of perfecting a Bur- 
eau-invented process for converting 
low-grade manganese ore into glis- 
tening metal 99.9%-plus pure, the 
product of the pilot plant has been 
used to replace nickel in the five cent 
coin and in other important war ap- 
plications, both in the United States 
and England. 
+ + + 
OST of the metal being produced 
in the pilot plant today is being 
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tested in cooperation with industrial 
firms to determine its usefulness and 
possible advantages in applications 
where other forms of manganese now 
are employed. 

+ + + 
A copy of the publication, Report 

of Investigations 3681, “Man- 

ganese Investigations—No. 19, Stud- 
ies in the Electrodeposition of Man- 
ganese,” may be obtained free from 
the Bureau of Mines, Department of 
the Interior, Washington 25, D. C. 

+ + + 


Fine Resistance Wire, The Smallest 
Component of War 

INf® resistance wire, made of 80 

per cent nickel and 20 per cent 
chromium, is a modern triumph of 
cooperation between industry and 
the United States Army Signal 
Corps. It is being used in communi- 
cations equipment in the hottest bat- 
tles, yet it is considered to be “the 
smallest component of war.” The di- 
ameter of this wire is as small as .0008 
of an inch, which is about one-fourth 
the diameter of an average human 
hair. For purposes of insulation, it 
is treated with three to six coats of 
enamel, which is baked on in suc- 


cessive operations. 
+ + + 
T is a fact—though hard to believe 
—that ninety miles of wire, and 
that is 475,000 feet, can be produced 
from a single pound of the nickel and 
chromium alloy mentioned. A ton of 
the alloy would provide approxi- 
mately 200,000 miles of wire. Its high 
tensile strength makes such fine 
drawing possible. Copper, with less 
tensile strength, would snap before 
such fineness could be reached. 
+ + + 
HE finest-drawn nickel and chro- 
mium wire is used for precision- 
type resistors of certain radios. It 
will handle up to two watts in radio 
receivers and has a resistance of 650 
ohms per circular mil foot. Inspec- 
tion limits for the wire permit a var- 
lation of one half of one degree of 
resistance. 
+ + + 
EVERAL manufacturing con- 
cerns in different sections of the 
country are already producing wire 
of this alloy, and the output will be 
stepped up substantially as new uses 
for it are developed. The smallest 
component of war represents another 
forward step in the Signal Corps’ 





THE 1945 CONVENTION 
OF THE WIRE ASSOCIATION 
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constant battle to produce better in- 
struments of war with less critical 
material in fewer hours of labor. 

+ + + 


Issues New Technical Data Sheets 
MERICAN Chemical Paint Co., 
Ambler, Pa., have published as 
follows: No. 13-14-2-2, on the subject 
of the removal of coatings of copper 
and lead from basic metals, such as 
steel, nickel, chromium and alumi- 
num; No. 14-6-70-3, on the ACP al- 
kali cleaning process using Ridosol 
#70 and Ridoline #30; No. 3-2-210- 
2, on Deoxidine No. 210 for spray 
application (a steel cleaner and con- 
ditioner for preparation for paint- 
ing); and No. 11-5-3-2, on Peroline 
#3, a rust preventive for storage or 
transit. 
+ + + 
HE data sheets contain complete 
instructions on when and how to 
use these products, what equipment 
is required, and information as to in 
what form it is shipped. 
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This 3-section wire pickling tank was installed for Russell, 
Burdsall & Ward Bolt & Nut Company, Rock Falls, Ill., 
in October, 1933. It is 35 ft. x 6 ft. wide x 7 ft. deep 
and constructed of reinforced concrete with concrete 
partitions. The inside was lined with double brick 
BASOLIT to insure clean and spotless pickling and years 
The record 


shows that it is doing exactly what it was designed to do. 


Write for illustrated literature describing BASOLIT 
Pickling Tank Construction and its advantages in your 


plant. If desired, we will furnish the labor as well as 
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A Review of Recent Wire PATENTS | 





No. 2,361,961, UNIVERSAL CUT- 
TING MACHINE, patented November 
7, 1944 by Harvey E. Pruitt, Flint, Mich., 
assignor by -mesne assignments to Emery 
M. Rice, Hannag Ind. 

More specifically, this is a bar cutting 
machine with special provisions made to 
prevent undesired longitudinal and trans- 
verse movement of the bar during the sev- 
ering operation. 

A ee 

No. 2,362,073, WIRE DRAWING, pat- 
ented November 7, 1944 by Charles D. 
Johnson, Worcester, Mass., assignor to 
Johnson Steel & Wire Company, Inc., 
Worcester, Mass., a corporation of Massa- 
chusetts. 

Provision is made of a device, responsive 
to changes in the temperature of the heat- 
ed circulating fluid to maintain the tem- 
perature thereof within a predetermined 
temperature range which is best suited for 
the wire-drawing operation regardless of 
the amount of heat generated by the draw- 
ing of the wire through the die or the heat 
loss from the die due to radiation. 

oe: oo 

No. 2,362,179, METHOD OF WIND- 
ING COILS, patented November 7, 1944 
by Karl H. Weber, Toledo, Ohio. 

This method of winding coils in layers 
on a spindle from a continuous wire strand, 
comprises rotating the spindle with an 
end of the strand attached thereto, where 
by the wire strand is wound in turns about 
the spindle, and forming an enlarged elon- 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents; 
outside United States and Canada, $1.00. 
Address, Wire & Wire Products, 300 
Main St., Stamford, Conn. 





gated closed loop in the wire strand sur- 
rounding the spindle adjacent the turn be- 
ing wound, so that the portion of the 
strand just being wound is positioned be- 
tween the last wound turn and the loop 
and in touching relations with both. 

+ + + 

No. 2,362,284, METAL CLEANING 
COMPOSITIONS, patented November 
7, 1944, by Louis McDonald, New York, 
Ns ne, 

For the removal of oxides, tarnish or 
scale, the inventor provides a composition, 
by weight of: 

Parts 
BRSANERDETER RS eo orc Gs 5 jad are os eee aie 10 to 30 
Glucono delta-lactone 10 to 20 
WV Cran BBCUE 5... 5 obsession ow about 2 
admixed with tripoli and infusorial earth, 
each of the latter in substantial. propor- 
tions to make up a total of 100 parts. 

> > > 

Re. 22567, MECHANISM FOR CUT- 
TING AND LOOPING SPRINGS, pat- 
ented November 21, 1944 by Carl G. Hicks, 
Chicago, IIl., assignor to Maurice T. Wil 
liams and Ralph E. Williams. 


There are 25 claims in this patent for 
a machine for cutting lengths of coiled 
wire into separate bodies, flexing the last 
two convolutions of each of the severed 
ends and crimping these convolutions. 


» eT 

No. 2,362,969, EXPANSION NAIL OR 
THE LIKE, patented November 21, 1944 
by Rudolph G. Boelter, Chicago, Il. 

This is a two-part type expansion nail 
each part having a part head, one part 
adapted to be driven ahead of the other 
and then the latter driven so that the 
heads are in the same plane. 

FE RES. 6 

No. 2,362,999, SCREWHEAD), patented 
November 21, 1944 by Elmer Spencer 
Hewitt, Wilmette, II. 

In the head is an axial socket bounded 
by an endless wall extending cir€ularly 
through more than 180° and elsewhere 
non-circularly to define a lateral recess dis- 
posed eccentrically of the screw head. 

> OR, Gat, 4 

No. 2,363,406, ENCASEMENT FOR 
WIRE DRAWING DIES, patented No- 
vember 21, 1944 by Otis G. Ferrier, Fort 
Wayne, Ind. 

The chambered, solid metal block con- 
tains a refractory member encompassed 
by an encasement of initially. pulverent 
metal similar in character to that of which 
the solid metal block is composed, the 
inner wall of said block being reshaped to 
form annular ledges that respectively un- 
derlie and overlie the rim of the member 
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ARE WIDELY 
EMPLOYED IN 
7 WAREHOUSES 
CoiLinG HEAD AND SHIPPING 
MouNTS HERE ROOMS AND 


COMBINE REEL- 
ING AND COIL- 
ING IN A MINI- 
MUMOFSPACE. 


* * * 


1 \ HEAT TREATED 
i. \ . ALLOY SHAFT 
“AuL BALL OF LENGTH TO 
BEARING SUIT AND DIA. 
SHAFTS METER TO 234", 
28'' FROM 
FLOOR. 


* * * 


| H.P. MOTOR 


* * * 


SPEED RANGES: 
31 - 54- 108 

To VARY or 

BRAKE ToRQueE 45 - 98 - 137 


R.P.M. 


* * * 


LITERATURE 
ON REQUEST. 
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and adjacent portions of the encasement 

that confine the member and the encase- 

ment in a definite position in the block. 
+ + + 


No. 2,363,736, STAINLESS STEEL 
PROCESS, patented November 28, 1944 
by John N. Lynn, Towson, Md., assignor 
to Rustless Iron and Steel Corporation, 
Baltimore, Md., a corporation of Dela- 
ware. 

In preparing for cold-working a prev- 
iously hot-worked hypereutectoid stainless 
steel containing at least 16% chromium 
and 0.75% carbon which is hardenable by 
heat-treatment, the process _ includes, 
quench-hardening the same from a tem- 
perature of 1800°F. to 1925°F., and then 
annealing the hardened metal at a tem- 
perature of 1500°F. to 1600°F. 

lg ae 


No. 2,363,789, WIRE COIL INSERT, 
patented November 28, 1944 to Otto Haas, 
Richmond Hill, N. Y., assignor to Air- 
craft Screw Products Company, Inc., 
Long Island City, N. Y., a corporation of 
New York. 

This is an insert for a screw connection 
and comprises a substantially cylindrical 
wire coil, one end convolution of this coil 
being provided with a recess on its inner 
side near its free end, the recess having 
a depth of approximately half the wire 
thickness and having a substantially rad- 
ia! flank adjacent to the free end so as to 
form a hook for the engagement of a tor- 
que-applying tool. 

2 ee 


No. 2,363,871, METHOD OF MAK- 
ING ELECTRICAL CONDUCTORS, 
patented November 28, 1944 by Alexis W. 
Keen, Packanack Lake, and Raymond B. 
Frost, Rutherford, N. J., assignors to 
United States Rubber Company, New 
York, N. Y., a corporation of New Jersey. 

The method consists in winding yarn 
helically about an electrical conductor to 
form a serving having the strands thereof 
lying closely side by side, raising fibers 
of the serving by an air blast, pressing 
these raised fibers over the next adjacent 
strand at a definite angle thereto, and 
firmly securing the fibers in this relation 
by an adhesive to hold the strands to- 


gether. Meee 
Thin Steel Wire Used for Record- 
ing Sound 


OUND recording upon thin steel 
wire has been adopted widely 
during the current war and may find 
many uses in the postwar era. 
+ + + 
NDER one method of recording, 
sound waves picked up by a mi- 
crophone are fed into a_ recorder 
where they are converted into elec- 
trical impulses which operate a re- 
cording electromagnet. The impulses 
guide the magnet in such a way as 
to form a magnetic pattern on the 
wire. When the recording is finished, 
the wire can be run through a “re- 
cording head” which converts the 
electrical impulses from the magnet- 
ic pattern on the wire into sound 
waves. 
+ + + 
EDIUM or hard carbon steel 
Wire in very small diameters can 
be employed. The wire is almost in- 


January, 1945 





destructible. It can be played many 
thousands of times without distor- 
tion of the sound. 


ith ce 


ARTIME uses for this method 

of recording include the picking 
up of battlefield sounds, accounts of 
combat operations and reports from 
reconnaissance pilots. 


+ + + 


S long ago as 1898 a Danish phy- 

sicist used wire for recording 

signals. Later, flat steel tape record- 
ers were employed. 





J. O. Ross Engineering Corpora- 
tion Elects New Director 


LLEN R. COBB, Vice President 
of the Irving Trust Company of 
New York has been elected to the 
Board of Directors of Ross Indus- 
tries Corporation of New Brunswick, 
New Jersey whose fully owned sub- 
sidiaries are the J. O. Ross Engin- 
eering Corporation of New York, 
Chicago, Detroit, Boston and Ross 
Engineering of Canada Ltd. of Mon- 
treal. 





CALL ON HUBBARD 





When You Need Drums or Traverses 


You can’t beat the experience, production facilities and engineer- 





ing sense Hubbard brings to the fabrication of drums or traverses * 


for all types of reels. 





Our Garrett Division can supply all standard sizes, in diameters 
from 6” to 60”. You may specify plain, hot dip galvanized or 
painted finish, Write today for delivery dates and prices. 


AS 


* Under license arrangement with the Western Electric Company, Inc. 


ro 
HUBBARD SPOOL 


1624 CARROLL AVENUE 


COMPANY 


CHICAGO 12, ILLINOIS 





Since 1912, manufacturers of wire drawing and annealing, ond shipping spools and reels. 


ae 
PLANTS AT CHICAGO, ILLINOIS RE OAND GARRETT, INDIANA 
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AIKEN, JOHN C., Asst. Supt. Rod & Wire, 
Jones & Laughlin Steel Corporation, 


Alipuippa, Pa. 


AKIN, W. M., Vice-President, 
Lacelade Steel Corp., 
Arcade Bldg., St. Louis, Mo. 

ALLEN, ANTHONY J., Asst. Mer. Firthaloy Div., 
Firth Sterling Steel Company, 


McKeesport, Pa. 


ALLEN, H. E., Manager Ind. Sales, 
The Dobeckmun Company, 


Cleveland, Ohio. 


ANDERSON, FLOYD E., Research Engr., 
Battelle Memorial Institute, 


Columbus, Ohio. 


ANDERSON, H. W., President & Gen. Mer., 
Fidelity Machine Company, 


Philadelphia, Pa. 


ANJESKEY, A. F., Sales Mer., 


Cleveland Tramrail, 
Wickliffe, Ohio. 


ARMSTRONG, HARRY H., Chf. Engr., 
Lee Wilson Engineering Co., Inc., 


Cleveland, Oh 


io. 

ATKINSON, LAURENCE, Wks. Mer., 
Frost Steel & Wire Co., Ltd., 
Hamilton, Ont., Canada. 

BAIN, FILLMORE, F., Metallurgist, 
Rustless Iron & Steel Corp., 


Baltimore, Md. 


BAILEY, R. O., Chem. Engr., 
American Chemical Paint Co., 


Buffalo N. Y. 


BAKER, E. G., Metallurgist, 
The Steel Company of Canada, Ltd., 
Hamilton, Ont., Canada. 
BALDRIDGE, W. M., Supt. Wire Mill, 
Laclede Steel Company, 


Alton, Illinois. 


BALLANTINE, GEORGE W., Manager, 
Special Steel Prods. Division, 
Stevens Metal Prods. Co., 


Niles, Ohio. 


BAWDEN, WILLIAM D., Asst. Supt., 
The Gilbert & Bennett Mfg. Co., 


Georgetown, Conn. 
BEAMAN, P. A., 


Morgan Construction Company, 


Worcester, Mass. 


BEAN, J..C., Sales, 

Wm. M. Parkin Company, 
Pittsburgh, Pa. 

BECKER, JAMES R., Materials Engr., 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

BEIGHLEY, A. E., Serv. Engr., 
American Chemical Paint Co., 
Ambler, Pa., 

BELL, WILLIAM L., Sales Agent, 
Steel & Wire Products, 

Pittsburgh Steel Company, 
Pittsburgh, Pa. 

BENNER, HENRY L., Pres. & Treas., 
American Insulating Machy. Co., Inc., 
Philadelphia, Pa. 

BENNETT, H., Supt., 

Graham Nail & Wire Products, 
Toronto, Canada. 

BENNETT, H. J., Chemist, 

The Dobeckmun Company, 
Cleveland, Ohio. 

BERTHOLD, A. V., Prod. Mer., 
National Electric Prod. Co., 
Pittsburgh, Pa. 

BILLERBECK, WM. J. JR., Engr., 
American Insulating Machy. Co., 
Philadelphia, Pa. 

BLACK, ROY J., Asst. Mer., 
Electrical Industry Division, 
Owens Corning Fiberglass Corp., 
Toledo, Ohio. 

BLACKBURN, P. N., Mer., 

Elmet & Wire Division, 
North American Philips Co., 
New York, N. Y. 

BLETSO, BRUCE N., Engr., 
American Steel & Wire Company, 
Cleveland, Ohio. 

BLUM, A. N., Supt. Wire Mill, 


Northwestern Stel & Wire Company, | 


Sterling, Illinois. 
BOORE, W. F., Asst. Mer., 
Steel & Wire Sales, 
Pittsburgh Steel Co., 
Pittsburgh, Pa., 
BOSWIN, GEORGE A., Mer. of Sales, 
Garrett Division, 
Hubbard Spool Company, 
Chicago, Illinois. 
BOULIN, VICTOR J., Mer., 
Vianney Wire Die Wks., 
New York, N. Y. 
BRALEY, S. A., Chf. Met. Field Engr., 
Pittsburgh Steel Company, 
Pittsburgh, Pa. 


BRATTON, W. J., Engineer, 
Carboloy Company, Inc., 
Chicago, Illinois. 

BRINKMAN, E. E., Fty. Mer., 
Reynolds Wire Company, 
Dixon, Illinois. 


BRETTEN, ARLINGTON A., JR., Asst. Supt., 


Wire Department, 
The Carpenter Steel Company, 
Reading, Pa. 

BROADDUS, E. T., Repr., 
Firth-Sterling Steel Company, 
Kansas City, Mo. 

BROWN, R. W., Vice-President, 
W. B. B. Corporation, 
Philadelphia, Pa. 

BROWN, W. E., Wire Rope Engr., 
B. Greening Wire Co., Ltd., 
Hamilton, Ont., Canada. 

BRUESTLE, C. O., Ch. Engr., 
Syncro Machine Company, 
Perth Amboy, N. J 


BUCHANAN, D. D., Mer. of Operations, 


Union Drawn Steel Division, 
Republic Steel Corporation, 
Massillon, Ohio. 
CALLAGHAN, J. C., Works Manager, 
Canada Works, 
Steel Company of Canada, 
Hamilton, Ont., Canada. 
CARLSON, J., Gen’l. Foreman, 
Canadian Steel Corporation, Ltd., 
Ojibway, Ont., Canada. 


CASKEY, GEORGE R., Chf. Metallurgist, 


Bliss & Laughlin, Inc., 
Harvey, Illinois. 

CHAMBERS, L., Manager, 

Chapat Engineering Company, 
Hamilton, Ont., Canada. 

CHISLER, PAUL E., Chf. Metallurgist, 
Page Steel & Wire Division, 
American Chain & Cable Company, 
Monessen, Pa. 

CLEMENTS, W. C., Asst. Met. Engr., 
Bethlehem Steel Company, 
Bethlehem, Pa. 


CLIFFORD, RALPH K., Vice-Pres. & Gen. Mer., 


Continental Steel Corporation, 
Kokomo, Indiana. 

CONE, C., Engineer, 
Surface Combustion, 
Toledo, Ohio. 

COPPICK, JOHN T., Field Engr., 
A. C. Wickman Company, 
Toronto, Ont., Canada. 























GLADER HIGH SPEED WIRE NAIL MACHINE 


High tonnage output, and low maintenance 
costs, have resulted in Glader Machines being 
accepted as standard equipment in every 
large nail mill built in the United States in the 
past twenty years. 


Glader Machines are operating in most of the 
wire producing mills throughout the world. 


These machines are made in eleven different 
types and sizes. This enables us to cover the 
range of sizes of nails produced with the great- 
est efficiency. 


For further information please address, 


WM. GLADER MACHINE 


WORKS 


210 NO. RACINE AVE. 
CHICAGO, ILLINOIS 
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COYLE, ALEXANDER J., Sales Engr., 
Syncro Machine Company, 

Perth Amboy, N. J. 

CRANE, C. C., Metallurgist, 

Wire Division, 

Republic Steel Corporation, 
Chicago, Illinois. 

CRAWFORD, W. H., Res. Mer., 
Reliance Spring Washer Division, 
Eaton Mfg. Company, 

Massillon, Ohio. 

CRIST, CHARLES O., Engr., 
National Machinery Company, 
Tiffin, Ohio. 

CROTTY, J. E., Engineer, 
Trauwood Engineering Co., 
Cleveland, Ohio. 

CROWLEY, J. E., Res. Engr., 
Bethlehem Steel Company, 
Johnstown, Pa., 

CRUM, E. J., Gen’l. Foreman, 

Wire Drawing, 
Bethlehem Steel Company, 
Sparrows Point, Md. 

CURTIN, D. J., Metallurgist, 
Youngstown Sheet & Tube Company, 
Youngstown, Ohio. 

DAVIS, K. H., President, 


K. H. Davis Wire & Cable Corporation, 


2417 East 23rd Street, 
Los Angeles, California. 

DAVIS, RALPH L., President, 

R. L. Davis Electric Co., 
Wallingford, Conn. 

DAY, THOMAS E., Foreman, 
Indiana Steel & Wire Co., 

East Jackson, Muncie, Indiana. 

DIMLING, PAUL E., Salesman, 
Firth-Sterling Steel Company, 
Cleveland, Ohio. 

DOBRIN, HARRY, Vice-President, 
Furnace Engineers, Inc., 
Pittsburgh, Pa. 

DOTY, DAVID L., JR., Asst. Chf. Insp., 
Wire & Rod Department, 

Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 

EARHART, OWEN, Sales Manager, 
Fidelity Machine Company, 
Philadelphia, Pa. 

EDINGA, H. P., Factory Manager, 
North Amecrican Philips Company, 
Dobbs Ferry, N. Y. 

ELDER, FLINT C., Research Engineer, 
American Steel & Wire Company, 
Cleveland, Ohio. 

ELLIS, F. J., Metallurgist, 

Atlas Steels, Ltd., 
Welland, Ontario. 

ESPOSITO, RALPH, Dist. Mer., 
Vascoloy-Ramet Corp., 

Pittsburgh, Pa. 

FANTONE, CHARLES B., President, 
Syncro Machine Co., 

Perth Amboy, N. J. 

FAST, PAUL R., General Manager, 
Vascoloy-Ramet Corporation, 

Jersey City, N. J. 

FECSON, GEORGE, Foreman Die Shops, 
Pittsburgh Steel Corporation, 
Pittsburgh, Pa., 

FEDER, T. M., 

Flexo Wire Co. 
Syracuse, N. Y. 

FENNER, J. M., Supv., 
Research Laboratory, 

American Steel & Wire Co., 
Cleveland, Ohio. 

FERGUSON, R. H., Manager of Safety, 
Republic Steel Corporation, 
Cleveland, Ohio. 

FISHER, E. J. P., Mgr. of Sales, 
Morrison Engineering Corporation, 
Cleveland, Ohio. 


FLANAGON, THOS. A., Safety Director, 


Page Steel & Wire Company, 
Monessen, Pa. 

FOSBURG, H. A., Secy., 
The Meaker Company, 
1629 South 55th Avenue, 
Chicago, Illinois. 

FRESTEL, J. P., Asst. Supt., 
Wire Division, 

Republic Steel Corporation, 
So. Chicago, Illinois. 

FRITCHLEY, D. W., Finishing Supt., 
Timken Roller Bearing Co., 
Canton, Ohio. 

FUTTY, S. J., Pur. Agt., 

Osborn Mfg. Company, 
Cleveland, Ohio. 

GALLOWAY, JAS. W., Chf. Engr., 
The B. Greening Wire Co., Ltd., 
Hamilton, Ont., Canada. 

GANETT, C. W., Metallurgist, 
Wire & Rod Mills, 

Jones & Laughlin Steel Co., 
Aliquippa, Pa. 
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GAUDER, R. A., Mer. Applied Engr., 
Reliance Electric & Engineering Co., 
Cleveland, Ohio. 

GILLIS, JOHN J., Vice-President, 
Spencer Wire Company, 

West Brookfield, Mas. 

GLADER, FRANK J., President, 

Wm. Glader Machine Works, 
Chicago, Illinois. 

GLEN, A. E., Sales Engr., 
Carboloy Company, Inc., 
Detroit, Mich. 

GODFREY, H. J., Devl. Engr., 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

GOOD, HARRY W.. Supt., 

Anchor Drawn Steel Company, 
Latrobe, Pa. 

GORAK, J., Engr., 

Carboloy Company, Inc., 
Cleveland, Ohio. 

GORE, JAMES J., Supt. Cold Drawn, 
Atlas Steels, Ltd., 

Welland, Ont., Canada. 

GRAY, RICHARD A., Dist. Sales Mgr., 
Rome Cable Corperation, 
Pittsburgh, Pa. 

GRIFFITHS, R. E., Res. Engr., 
American Steel & Wire Company, 
Cleveland, Ohio. 


GRUNERT, F. J., Serv. Engr., 
American Chemical Paint Co., 
Ambler, Pa. 

GUNDSTROM, E. W., Asst. Pit. Mer., 
Rome Cable Corp., 

Rome, N. Y. 

HACK, FRANK L., Asst. Mer., 
Industrial Pyrometer Supply Co., 
Alton, Illinois. 

HALL, B. W., Sales Engr., 
Carboloy Company, Inc., 

Agawan, Mass. 

HALL, EDWARD P., Metallurgist, 
Kennecott Wire & Cable Co., 
Phillipsdale, R. I. 

HAMAKER, R. L., Dist. Sales Mer., 
Warner Company, 

New York, N. Y. 

HAND, J. A., Sales, 

Worcester Wire Works, 
Worcester, Mass. 

HANSEN, N. A., Gen’l. Fore., 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 

HARBARGEN, WILBUR C., Chf. Engr., 
Page Steel & Wire Co., 

Monessen, Pa. 


(Please turn to page 72) 








within the industry. 


300 Main Street 





If you are a WIRE MAN -.- - 


JOIN THE 


WIRE ASSOCIATION 


The Wire Association is a non-profit organization of wire 
mill executives, superintendents, foremen, metallurgists, 
plant engineers and all others engaged in the production 
of cold drawn bars, rods, wire, strip, insulated wire and 
cable, and the manufacture of wire products, cold 
headed, extruded and other cold worked products — 
both ferrous and non-ferrous. 


Its purpose is to improve production methods and afford 
a clearing house for ideas on managements and technical 
problems in all phases of practical wire drawing and work- 
ing and to develop and maintain friendly relationship 


The Association exists and is de- 
signed expressly to be of service 
to you. It costs only $10.00 a year 
to belong, and besides the many 
services that will be available to 
you as a member, you will receive 
Wire and Wire 
month and a copy of The Annual 
Buyers Guide. 


Products each 


Send for complete information or write today 
saying you would like to join. 


Richard E. Brown, Exec. Sec'y 


THE WIRE ASSOCIATION 


Stamford, Conn. 
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(Continued from Page 71) 


HARBECK, ROBERT M., Engr. Dept., 
Fidelity Machine Co., 
Philadelphia, Pa. 

HARMON, CHARLES D., Engr., 
The National Machinery Co., 
Tiffin, Ohio. 

HARRISON, CHARLES E., Gen. Mer., 
Wire Products Division, 
Steel Company of Canada, 
Hamilton, Ont., Canada. 

HARRISON, N. C., Vice-President, 
Atlantic Steel Co., 
Atlanta, Ga. 

HARTWICK, HARRY T., Serv. Engr., 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

HASTINGS, DOUGLAS A., Devl. Engr., 
Belden Mfg. Company, 
Chicago, Illinois. 


HAUGER, F. M., Secy-Treas., 
Standard Ind. Compounds Co., 
Chicago, Lllinois. 

HAWK, G. C., Engr., 

American Steel & Wire Company, 
Cleveland, Ohio. 

HAYDEN, F., Asst. Wks. Mer., 
Steel Company of Canada, Ltd., 
Hamilton, Ont., Canada. 

HEIMER, ROGER C., Captain, 
United States Coast Guard, 

St. Louis, Mo. 

HERNEY, JOSEPH F., Sales Engr., 
R. H. Miller Co., Engr., 

Homer, N. Y 

HERTLEIN, LUDWIG, Supt, 
Washburn Wire Company, 

New York, N. Y. 

HERZ, PAUL L., Consultant, 
New York, 

N.: y. 


HESSDOERFER, GEO. M., Sales Engr., 


Lewis Machine Company, 
Cleveland, Ohio. 

HILL, H. W., Gen’l. Supt., 
Northwestern Steel & Wire Co., 
Sterling, Illinois. 
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< 16” xt9" x! * (250/Cap.) HEAVY nuTY 


mossseRc PRESSED STEEL corr. 


BALANCED PRECISION REELS 


OFFERS: 





in HEAVY DUTY construction for use on 
modern HIGH SPEED wire drawing machines. 


To provide higher operating efficiency, with the ever increasing tendency 
towards the drawing of finer gauge wire on larger reels at higher speeds, the following 


reel requirements are now essential: 


(1) PROPER PROPORTION 


(2) BALANCE 


(3) ACCURACY 


(4) STRENGTH 


(5) DURABILITY 


All these requirements are incorporated in spools & reels 


MOSSBERG PRESSED STEEL CORP. 
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HILL, WILLIAM E., Supt., 
R. B. W. Bolt & Nut Co., 
Rock Falls, Illinois. 

HINTON, DAVID A., JR., Engr., 
National Electric Products Co., 
Pittsburgh, Pa. 

HITCHCOCK, WM. E., JR., Vice-Pres., 
The Atlantic Wire Company, 
Branford, Conn. 

HODIL, R. W., Engr., 

Surface Combustion, 
Toledo, Ohio. 

HOLMES, ALVIN W., Chf. Engr., 
Indiana Steel & Wire Co., 
Muncie, Ind. 

HORSFALL, DOUGLAS, Wks. Mer., 
Canadian Wire & Cable Company, 
Toronto, Canada. 

HUCKESTEIN, N. W., Chf. Engr., 
Furnace Engineers, Inc., 
Pittsburgh, Pa. 

HUBBARD, E. J., JR., Vice-President, 
Hubbard Spool Company, 
Chicago, Illinois. 

HUBBARD, L. A., Secy-Treas., 
Hubbard Spool Company, 
Chicago, Illinois. 

HUGHES, CHARLES E., Engr., 
Firth-Sterling Steel Co., 
Chicago, Illinois. 

HUNSINGER, GEO. O., Plt. Wire & Cable Engr., 
National Electric Products Company, 
Ambridge, Pa. 

HUSSEY, R. M., Supt., 

Wire Department, 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 

HUSTON, WILLIAM J., Wks. Mer., 
Pittsburgh Steel Company, 
Monessen, Pa. 

JACKMAN, ALAN, Sales Engr., 
Firth-Sterling Steel Co., 
Chicago, Illinois. 

JACKSON, R. H., President, 
Canadian Elevator Equipment Co., 
Toronto, Canada. 

JOHNSON, CARL E., Supt., 

Rod & Wire Mills, 
Bethlehem Steel Company, 
Sparrows Point, Md. 

JOHNSON, UNO V., Supt., 
Wire Mills, 

Wickwire “ir ncer Steel Co., 
Buffalo, N. 

JOHNSTON, D- A.. Dist. Ener., 
Industrial Gren Engr. Co., 
Cleveland, Ohio. 

JONES, C. B., Mer.. 

Steel & Wire Machinery Co., 
Cleveland, Ohio. 

JUPKINS, ROBERT W., Process Engr., 
Wilbur B. Driver Company, 
Newark, N. 

JUDY. :?. B.. Chf. Chem. * 

Indiana Steel & Wire Company, 
Muncie, Indiana. 
KAISER, FERDINAND, Supt., 
Kester Solder Company, 
Chicago, Illinois. 

KATZ, P. G., Fty. Repr., 

The Osborn Mfg. Co., 
Cleveland, Ohio. 

KAVANAUGH, J. F., Mer., 
Wire Division. 
Cc. O. Jelliff Mfg. Corp., 
Southport, Conn. 

KELL, BRYCE, Megr., 
Carboloy Division, 
Canadian General Electric Co., 
Toronto, Canada. 

KELLER, F. JULES, Vice-Pres., 
Broden Construction Company, 
Cleveland, os 

KENNEDY, A., Dist. Repr., 
General Bblecirie ‘Company, 
Schenectady, N. Y. 

KIDDEY, CHARLES L., Foreman, 
Wire Department, Steel Div., 
Timken Roller Bearing Co., 
Canton, Ohio. 

KING, CHARLES, JR., Supt., 
Stainless Wire Mill, 

Monessen, Pa. 

KIRILLOV, E., Engr., 

Soviet Purchasing Commission, 
Washington, D 

KISCO, W. S., Serv. Engr., 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

KITSELMAN, H. J., Vice-Pres., 
Indiana Steel & Wire Company, 
Muncie, Indiana. 

KLEIN, H. C., Mer., 

Rubber Lined & Covered Equip., 
B. F. Goodrich Company, 
Akron, Ohio. 

KLAFFMAN, L. K., Foreman, 
Keystone Steel & Wire Co., 
Peoria, Illinois. 

KNOX, J. D., Steel Plt. Editor, 
Steel, 

New York, N. Y. 

KOCH, ARTHUR W.., President, 
Michigan Wire Die Co., 

Detroit, Michigan. 
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KRAMER, ROBERT, Advisor, 
Page Steel & Wire Co., 
Monessen, Pa. 

KUHLE, LEWIS V., Asst. Mer., 
Bar & Wire Sales, 

Youngstown Sheet & Tube Co., 
Youngstown, Ohio. 

LABEKA, CHARLES, Pit. Met., 
Pittsburgh Steel Co., 

Monessen, Pa. 

LARSON, E. V., Repr., 

A. R. Williams Mchy. Co., 
Toronto, Canada. 

LAUER, MAX W., Salesman, 

Ajax Industrial Supplies Co., 
Fort Wayne, Ind. 

LENHART, J. C., Supt. C. Drawn Dept., 
International Nickel Company, 
Huntington, W. Va. 

LEONARD, J. P., Sales, 

Swift & Company, 
Pittsburgh, Pa. 
LEVI, D. B., Chem., 
North American Philips Company, 
Dobbs Ferry, N. Y. 
LEWIS, KENNETH B., 
Consulting Engineer, 
Worcester, Mass. 
LIU, K., Director, 
Tze-Ho Iron & Steel Co., 
Nat'l. Resources Comm. of China, 
New York, N. Y 


LONGWELL, JAMES R., Director of Fty. Research, 


Carboloy Company, Inc., 
Detroit, Mich. 

LUCAS, R. T., Service Engr., 
Vascoloy Ramet Corp., 
North Chicago, Illinois. 

LUNDGREN, LIONEL O., Supt., 
Kennecott Wire & Cable Co., 
Phillipsdale, R. I. 

LYONS, ERNEST H., JR., Chemist, 
The Meaker Company, 
Chicago, Illinois. 

McAULIFFE, F. L., Co. Repr., 
General Electric Co., 
Schenectady, N. Y. 

McBRIDE, V., Engr 
National Electric Pidinets Corp., 
Pittsburgh, Pa. 

McCARTHY, G. L., Asst. Gen’l. Supt., 
Wickwire Spencer Steel Company, 
Buffalo, N. Y. 





McCOY, A. W., 
Firth- Sterling Bicel Co., 
McKeesport, Pa. 

McFARLANE, EVAN P., Mer., 
Bethel Machine Company, 
Danbury, Conn. 

McGOWAN, C. L., Supt. Wire Mills, 
Atlantic Steel Company, 

Atlanta, Ga. 

McGREEVY, J. G., Vice-Pres., 
Apco Mossberg Company, 
Attleboro, Mass. 

McILVRIED, E. J., Vice-Pres., 
Vaughn Machinery Company, 
Cuyahoga Falls, Ohio. 


MALSTROM, U., Chf. Engr., Mech. Eng’g., 


John A. Roebling’s Sons Co., 
Trenton, N J. 

MARKLEY, W. F., Asst. Lines Ener., 
Western Union "Telegraph Company, 
New York, N. Y. 

MAW, J. L., Wks. Mer., 

The B. Greening Wire Co., Ltd., 
Hamilton, Ont, Canada. 

MAY, G. L., Asst to Pres., 

Micro Products Company, 
Chicago, Illinois. 
MEALS, C. D., Chf. Engr., 
Bethlehem Steel Company, 
Williamsport, Pa. 
MELVILLE, NORMAN J., Deputy Chief, 
Rod & Wire Branch, 
War Production Board, 
Washington, D. C. 
MEYER F. W., Supt. Wire Mill, 
W. S. Tyler Company 
Cleveland, Ohio. 

MILLER, H., Asst. Wks. Mer., 
Northern Electric Company, Ltd., 
Montreal, Canada. 

MILLER. R. V., President, 

R. H. Miller Company, 
Homer, N. Y 


MONTGOMERY, N. DALE, Stainless Met., 


Pittsburgh Steel Company, 
Monessen, Pa. 

MOREAU, FERNAND, JR., Res. Chem 
Oakite Products, Inc., 
New York, N. Y 

MORGAN, A. J., Ch. Engr., 
Wire Rope Division, 
John A. Roebling’s Sons Co., 
Trenton, N. J. 

MORGAN, WELD, Ener., 
Morgan Construction Co., 
Worcester, Mass. 





MORITZ, JOHN A., Supt. Wire Mills, 
Keystone Steel & Wire Mills, 
Peoria, Illinois. 

MORITZ, JOHN, JR., Sales Engr., 
Firth-Sterling Steel Company, 
McKeesport, Pa. 

MORRAL, F. R., Met., 

American Cyanamid Company, 
Stamford, Conn. 

MORRIS, GEORGE L., Vice-Pres., 
Syncro Machine Company, 

Perth Amboy, N. J. 

MORRISON, JOHN R., President, 
Morrison Engineering . 
Cleveland, Ohio. 

LT. COL. G. R. MOUNTFORT, 
British Army Staff, 

Washington, D. C. 

MURPHY, E. M., Div. Met., 
American Steel & Wire Company, 
Cleveland, Ohio. 

MURPHY, JAMES L., Secy-Treas., 
Carb-Tung 4S Inc., 
Brooklyn, N. Y. 

MURRAY, LT. WILLIAM E., Aide, 
District Coast Guard Officer, 

St. Louis, Mo. 

NEAL, A. R., Div. Prod. Engr., 
American Steel & Wire Company, 
Worcester, Mass. 

NEAL, C., 

Canadian General Electric Co., Ltd., 
Toronto, Ont., Canada. 

NEHRING, PAUL A., President, 
Nehring Electrical Works, 

DeKalb, Illinois. 

NEUHAUS, RICHORD, President, 
Nukem Products Corp., 

Buffalo, N. Y. 

NEUMAN, DANIEL, Res. Engr., 
Pittsburzh Steel Co., 

Pittsburgh, Pa. 

NICHOLS, FRASK R., President, 
Nichols Wire and Steel Co., 
Davenport, Iowa. 

NICODEN, PAUL T., Asst. Works Mer., 
Page Steel & Wire Co., 

Monessen, Pa. 

NITCHIE, C. W., Firthaloy Engr., 
Firth-Sterling Steel Company, 
Hartford, Conn. 

NORDSTROM, J. E., Asst. Chf. Met., 
Keystone Steel & Wire Company, 
Peoria, Illinois. 


(Please turn to page 74) 























report production in- 


The adjustable spindles are centered for the 
desired pattern of holes. After that assembled 
cable reel sides will be accurately bored as fast 
as they can be handled into and out of the machine. 












The hydraulic table feed assures unsurpassed 
economy of production and maintenance. 


These borers are built in three sizes, 
the 16” diameter hood single column 
machine will handle cable reel sides up 
to 32”, the 27” diameter hood 
single column machine up to 42” 
diameter and reels and the 40” 
diameter hood double column 
machine up to 84” capacity reel 
sides. Larger capacity machines 
built on order. 


Root Style '"AMH'' 27” Round Hood Cable 
Reel Borer 





Let Root solve your cable reel boring problems. 
Send us blueprints of your reel boring jobs. 


B. M. ROOT CO. 








YORK, PENNA., U.S.A. Root Style ""AMRH' 4 Double Column Round Hood Cable Reel 


ROOT CABLE REEL BORERS 
“A Cable Reel Side Bored with Each Feed Stroke’ 


Users of these borers 
creases up to 500%. 

















Borer. 
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OLSON, ROBERT V., President, 
ATTENDANCE LIST ype anid ee Steel Corp., 
1 jati H Attleboro, ass. 
Wire Association Convention ie CALEEE W.. ticles ‘Mex. 
Pittsburgh, October, 1944 Standard Industrial Compounds Co., 


Chicago, Illinois. 
ORWELL, A. E., Master Mechanic, 
Cable Division, 


(Continued from page 73) 


NYSTROM, A. C., Engineer, Sorthern Electric Co., Ltd., 
Western Electric Company, Montreal, Quebec, Canada. — 
Kearny, N. J. PARKIN, WILLIAM M., President, 

O'BRIEN, J. E., Met. Supv., The Wm. M. Parkin Co., 
Bethlehem Steel Company Pittsburgh, Pa. 

Sparrows Point, Md. PARKIN, WILLIAM, JR., 

O’DAY, THOMAS W., Supt., The Wm. M. Parkin Co., 
Hy-Carbosteel Company, Pittsburgh, Pa. 

Lowell, Mass. PASSELT, HENRY M., Wire Mill Supt., 

OCCASIONE, J. F., Div. Met., Page Steel & Wire Company, 
American Steel & Wire Company, Monessen, Pa. 

Cleveland, Ohio. PATTERSON, WILLIAM, Sales Mer., 

OLIVER, R. B., Service, Chapat Engineering & Sales, Ltd., 
Firth-Sterling Steel Company, Hamilton, Ont., Canada. 
McKeesport, Pa. PEIRCE, E. H., Supt., 

OLIVER, R. W., Foreman, Rod & Wire Division, 

Kemet Lab’s Co., Inc., Wheeling Steel Corporation, 
Cleveland, Ohio. Portsmouth, Ohio. 





| Longer Runs, More Tons 


WITH 


TECO Carbide Dies! 












TECO Carbide Dies give you greater wire 
tonnage per die, because they maintain 
correct size and finish for longer runs. 
Your machines waste less time in die 
changing shutdowns — work more hours 
each week. 

This longer-wearing, smoother-wearing 
performance is due to the hardness, den- 
sity and uniformity which gives TECO 
Cemented Carbide greater resistance to 


wear and friction. Remember — it's the " 
Carbide that does the work. Use the best WIRE and BAR DIES ° SIZING DIES 


—TECO! Let our engineers know your EXTRUDING DIES ° TUBING DIES 


needs Carbide Blanks, Tools, Bits, 
‘ Reamers, Broaches, Forming Tools 








TUNGSTEN ELECTRIC CORPORATION, 564 39th St., Union City, N. J. 
Branch Office: 2906 Euclid Ave., Cleveland, Ohio 
Representative: Architects & Builders Bldg., Indianapolis, Ind. 


Pioneers in Tungsten Carbides 
for over o Quarter Century 
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PETERSON, R. C., Engr., 
Thompson Wire Company, 
Worcester, Mass. 

PETTERSON, A. R., Engr., 
Syncro Machine Co., 

Perth Amboy, N. J. 

PIRK, G. W., Met., 
Rome Cable Corp., 
Rome, N. Y. 

PRESTON, R. R., Sales Engineer, 
Carboloy Company, Inc., 
Pittsburgh, Pa. 

PUMPHREY, AMOS., Salesman, 
Fort Wayne Wire Die Co., 
Fort Wayne, Indiana. 

REEDER, O. M., Met. Engr., 
Jones & Laughlin Steel Co., 
Pittsburgh, Pa. 


RICHARDS, JOHN H., JR., Chem. Engr., 


Apex Alkali Products Company, 
Philadelphia, Pa. 

RIDDLE, EARL C., Foreman, 
Federal Screw Works, 

Detroit, Mich. 

RINEHART, DELBERT H., Supt., 
Reynolds Wire Company, 
Dixon, Illinois. 

RIVLIN, BENJAMIN, Gen. Mer., 
Arista at Products Co., 

New Yo 
ROBERTS. CHARLES O., Supt., 
Belden Manufacturing Co., 
Chicago, Illinois. 

ROBERTS, F. K., Engr., 
Anacanda Wire & Cable oman, 
Hastings-on-the-Hudson, N. 

ROLSTON, G. E., Chf. Engr., 
Rome Cable Corporation, 

Rome, N. Y. 

ROLLE, SIDNEY, Asst. Megr., 
Scomet ga ad Company, 
New York, S. 

ROSS, ELTON C., “Mill Supt., 
Frost Steel Wire Co., Ltd., 
Hamilton, Ont., Canada. 

ROUX, W. E., Sales Mer., 

Roux Wire Die Company, 
Oriskany, N 


N. 
RUSSELL, PEYTON R., Tech. Serv. Mgr., 


Pittsburgh District, 
en Chemical Paint Company, 
Ambler, Pa. 

RU SSETSKY. GEORGE, Engr., 
Soviet Purchasing Comm., 
Washington, D. C. 


SACKS, JAMES L., Supt. Wire Mill, 


Chicago Steel & Wire Company, 
Chicago, Illinois. 

SAMUEL, M. 

Empire Engineering Company, 
Toronto, Canada. 

SANDERSON, JOHN L., Asst. Supt., 
Wire Mills, 

Keystone Steel & Wire Company, 
Peoria, Illinois. 

SCHREIBER, DAVID D., President, 

Master Wire Die Company, 
Glendale, L. I. 

SCHUELER, J. L., Gen’l Supt., 
Continental Steel Corporation, 
Kokomo, Indiana. 

SCOTT, ROGER, M., Chf. Engr., 
New England Butt Company, 
Providence, R. I. 

SEAL, PAUL W., Pit. Supt., 
Central Cable Corporation, 
Jersey Shore, Pa. 

SEAMON, L. W., Gen. Mer., 
Brewer Manufacturing Company, 
Muncy, Pa. 

SEE, THOMAS S&., Vice-President, 
LaSalle Steel Company, 
Hammond, Ind. 

«. WALTER GEORGE, Chf. Engr., 
Submerged Combustion Company, 
Hammond, Ind. 

SEIFER, DANIEL, Viee-Pres. Prod., 
Diamond Wire & Cable Company, 
Chicago Heights, Illinois. 

SEMENOV, H. M., Engr., 

Soviet Purchasing Comm., 

Washington, D. C. 
SEYMOUR, L D., Supt., 

Wire Division, 

John A! Roebling’s Sons Co., 

Roebling, S. J. 

SHAKHPOSOV, K. S., Mech. Engr., 
Soviet Purchasing Comm., 
Washington, D. C. 

SHILLING, J. A., Supt. Rod & Wire, 
Youngstown Sheet & Tube Co., 
Youngstown, Ohio. 

SHORT, C. P., Mer. Wire Sales, 
Steel Company of Canada, 
Hamilton, Ontario, Canada. 

SICKELS, EDMUND D., Adv. Mer., 
Wire & Wire Products, 
Stamford, Conn. 

SIMMONS, RAY, Chf. Met., 
Keystone Steel & Wire Company, 
Peoria, Illinois. 





SKEKEL. ALEX., /sst. Srpt. Wire Mill. 


Northwestern Steel & Wire Company, 
Sterling, Illinois. 
SLOCTMAKER, A. C., Sales, 
General Electric Company, 
Chicago, Illinois. 
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SMIGEL, WALTER A., Chem. Ind. Engr., 
R. H. Miller cia Inc., 

Homer, 

SMITH, REED. R., Vice Pres. Sales Mer., 
Master Wire Die Company, 

Glendale, N. Y. 

SOMMER, LESTER B., Asst. to Pres. 

* Mid-Sstates Steel & Wire Co., 
Crawfordsville, Ind. 

SOMMER, W. B., Sales, 
Firth-Sterling Steel Company, 
Chicago, Illinois. 

SPILLETT, Thomas A., Dist. 
Crucible Steel Company, 
Syracuse, S. * 

SPRUANCE, F. Vice-Pres., 
American Chemical Paint Company, 
Ambler, Pa. 

STARNER, E. E., Sales Engr., 

The B. F. Goodrich Company, 
Akron, Ohio. 

STEPHENS, ROY L., Chf. Insp., 
Wilbur B. ee Co., 

New York, Y. 

STOUT, R. Mi. Sales Engr., 
Hubbard Spool Company, 

Chicago, Illinois. 

SULLIVAN, J. J.. 

Braeburn Alloy Steel Corp., 
Braeburn, Pa. 

SUTCH, DAN A., Chf. Met.. 

Wickwire re Steel Co., 
Buflalo, N. 

SWEDBERG, Liz ROY C.,, 
Midland Wire Corp., 
Tiflin, Ohio. 

SZILARD, J. A., Asst. 
General Cable Corp., 
Bayonne, N. J. 

TATE, JOHN A., Foreman, 
Annealing & Tempering, 
Indiana Steel & Wire Co., 
Muncie, Ind. 

TATNALL, R. R., Met. Engr., 
Wickwire Spencer Steel Co., 
Worcester, Mass. 

THOMPSOS, E. G., Asst. 
Ironsides Company, 
Columbus, Ohio. 

THOMPSON, JOHN D., Wks. Mer., 
John A. Roedling’s Sons Co., 
Trenton, N. J. 

TIMMERMAN, E. D., 
Wire Mill, 

The Steel Company of Canada, Ltd, 
Montreal, Ont., Canada. 

TREMBICKI, HAROLD L., Mar., 
Metalcoating Division, 

Magnus Chemical Company, 
Garwood, N. J. 

ULLRICH, HENRY F., Asst. Supt., 

J. A. Roebling’s Sons Co, 


Supt. Wire Mil's, 


Supt., 


to Res. Dir., 


Sales Mer., 


Supt., 


Trenton, N. J. 

UPDIKE, F. TITUS, Wire Engr., 
John A. Roebling’s Sens Co., 
Trenton, N. J. 

VANDERPRL, C. M., Sales, 
Mossberg Pressed Steel Corp., 
Attleboro, Mass. 

VAN VALKENBERG, F. S., Engr., 
Waterbury-Farrel Fdy & Mach Co., 
Waterbury, Conn. 

VAUGHN, J. A., Secy., 

The Vaughn Machinery Company, 
Cuyahoga Falls, Ohio. 

VAUGHN, L. A., President, 

The Vaughn Machinery Company, 
Cuyahoga Falls, Ohio. 

VICK, ARTHUR 
Die Department Foreman, 

Reynolds Wire Company, 
Dixon, Illinois. 

VOICE, SIDNEY P., Exec. Vice Pres., 
Carb-Tung Products, Inc., 
Broklyn, N. Y. 

VOIGTLANDER, CURTIS, Supt. 
Union Wire Rope Company, 
Kansas City, Mo. 

WAARICH, OOTO W., Gen. Supt., 
Pheoll Mfg. Company, 

Chicago, Illinois. 

WANG, CHIN-HSIJ, Asst. Wks. Mer., 
Yunnan Iron & Steel Works, China, 
New sag N.Y. 

WARD, C. Supt. Rod & Wire, 
a eel ‘Steel Company, 
Johnston, Pa. 

WAYMAN, F. G., Chemist, 

Steel Company of Canada, Ltd., 
Montreal, Que., Canada. 

WEIKEL, GEO. A., 

American Chemical Paint Company, 
Evanston, Illinois. 

WEISEL, E., 

Vaughn Machinery Company, 
Cuyahoga Falls, Ohio. 

WEISS, J. G., Foreman, 
Keystone Steel & Wire Co., 
Peoria, Illinois. 

WEYANT, R. K., Pit. Supt., 

Wilson Steel & Wire Company, 
Chicago, Illinois. 

WHITTAKER, S. J., Chf. Engr., 
Canadian Elevator Equipment, 
Toronto, Ont., Canada. 

WHITTEN, J. i. Vice-Pres., 

Lee Wilson Engr. Co., 
Cleveland, Ohio. 
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Wire Mill, 


WILLIAMS, ROBERT C., Chf. Chem., 
Ironsides Company, 

Columbus, Ohio. 

WILLIAMS, H. S., Sales Engr., 
Vascoloy-Ramet Corp., 
Cincinnati, Ohio. 

WILLIS, ROSS E.. Fld Serv. 
Mesta Machine Company, 
Pittsburgh, Pa. 

WIND, WILLIAM J., Vice-Pres., 
Wilbur B. Driver Co., 

Newark, N. J. 

WaLF, RICHARD, Chf. Fid. Engr., 
The Watson Machine Co., 

Paterson, N. 

WOODSIDE, ROBERT A., Wks., Met., 
American Steel & Wire Co., 

Donera, Pa. 

ZAPP, A. R., Manager, 
Firthaloy Division, 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

ZUR, JOHN P., Engr., 

The Trauwood Engineering Co., 
Cleveland, Ohio. 


Repr., 








PLACE YOUR ORDER 
—NOW— 
FOR THE 1915 EDITION 
of the 
Annual Buyers Guide and Year 
Book of the Wire Association 


% tik. hie. 
To Subscribers to Wire _............ $3.00 
To Non-Subscribers $5.00 














routine 
gives you the Control that speeds 
all the steps in reconversion — 


An adequate testing 


purchasing, research, production. 
acceptance - inspection. The 60 
models of *Scott Testers are 
standard for tests on wire and 
strip from finest filament to 1 
ton for tensile, hysteresis. twist. 
flexing, compression - cutting of 
rubber covering, etc. 


5) Blackstone St. 








TESTING 
helps speed 


Reconversion 





Scott Tester. Hea- 
tensile’ tester for 


Model Q-7 
vy duty 
wire, with capacity of 2,000 
Ibs. 


Request Bulletins 


HENRY L. SCOTT CO. 


Providence, R. I. 


*Registered Trademark 















JOHNSON 
” APT ae 


HIGH CARBON 


Shapes 
Round — Half Round — Oval — Flat 
Triangular and Special Shapes 
Bright-Coppered — Liquor Finish — Bronze Plated 


inned — Cadmium — Bright Galvanized 
Oil Tempered Round — Flat and Shaped Wires 


MERGES 
7 ny 


JOHNSON STEEL & WIRE CO.INC. 


WORCESTER I, MASSACHUSETTS. 


NEW YORK AKRON CHICAGO LOS ANGELES 


‘Standard’ SWAGING MACHINE 
9,000 


2 EXACTLY CONTROLLED HAMMER BLOWS 






PER MINUTE 







The perfect answer for reducing, 
pointing and forming tubing or 
bar stock and for positive at- 
tachment of fittings to tubing, 
wire or cable. 
1. Work is formed without loss 
of material. 
| 2. Swaging improves physica! 
characteristics of metal. 
3. Parts have smooth high finish 
and are accurately sized. 
4. Unskilled operators can be 
used. 


Write for Catalog Section SM or spe- 
cific engineering recommendations 


STANDARD MACHINERY COMPAKY 


1545 ELMWOOD AVE., PROVIDENCE 7,R. 1. 
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Outstanding Personalities of the 
Wire Industry 





ERNEST W. CLARK 
Consulting Engineer 
Syncro Machine Co., Perth Amboy, N. J. 


RNEST W. CLARK who has been 
associated with the General Elec- 
tric Company in various capacities 
inthe Wire and Cable Division since 
1907, has been retired at his own re- 
quest as of January Ist, 1945, and it 
is announced by the Syncro Machine 
Company of Perth Amboy, New Jer- 
sey, that on and after that date Mr, 
Clark will be associated with them 
in the capacity of consulting engi- 
neer. 





E. W. CLARK 
Consulting Engineer, 
Svyncro Machine Co., 
Perth Amboy, N. J. 


_W. CLARK was graduated from 
Yale University in 1901 and until 
he joined the staff of the General 
I.lectric Company in 1907 was asso- 
ciated with various companies in the 
\Wire and Cable fndustry in the field 
of design of wire and cable machin- 
ery as well as the manufacture of 
paper insulated cables. He also spent 
considerable time in Europe for the 
General Electric Company visiting 
cable plants in France, Italy, Ger- 
many, Belgium and [neland. 


+ + + 

R. CLARK isa Director and Past 
Vice President of the \Wire As- 
sociation and is known to his many 
Iriends as being a highly competent 
wire man and a delightful personal 
acquaintance. He will be located at 
the main office of the Syncro Ma- 
chine Company at Perth Amboy, N.]. 
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GEORGE L. MORRIS 


Vice-President 
of Syncro Machine Company 


M*: Morris was elected vice-presi- 
dent in charge of the Wire and 
Special Machinery Division of the 
Syncro Machine Company at a re- 
cent meeting of the board of directors 
held at their new plant at Perth Am- 
boy, New Jersey. 
+ + + 


M Rk. Morris is well known through- 
out the wire industry through 
his activities as General Sales Man- 





GEORGE L. MORRIS 


Vice President 
Syncro Machine Co., 
Perth Amboy, N. J. 


ager of the Syncro Machine Com- 
pany, Which position he still holds in 
addition to assumine the duties of 
vice-president. 
+ + + 

ideale tides with the [levator 

Supplies Company in 1924, Mr. 
and intimate 
knowledge of the wire industry, ob- 


Morris has a_ broad 
tained through working in all phases 
of the production, engineering and 
sales of this equipment. When the 
Syncro Machine Company absorbed 
the Elevator Supplies Company, Mr. 
Morris became General Sales Man- 
ager of Syncro. His headquarters will 
be at the executive offices of the Syn- 
cro Machine Company in their new 
plant at 611 Sayre Avenue, Perth 
Amboy, New Jersey. 


+ + + 

Prominent Machinery Manufac- 
turer Dies 

ENRY G. ELLIS, president of 


the Torrington Manufacturing 
Company, one of Torrington, Con- 


January, 1945 





necticut’s most prominent citizens, 
died suddenly on December 2, 1944 
at the age of fifty-nine. 
7 ae. EIB. 
HJe Company, well known in wire 
circles as manufacturers of spring 
coilers and other equipment for mills, 
suffers a genuine loss in the death of 
its president, who has been esteemed 
for his keen mind and understanding 
heart. There was hardly an import- 
ant community activity with which 
he was not identified, his work out- 
side of business contributing much 
to the development and improvement 
of Torrington, and his passing was 
a great shock to his fellow townsmen, 
by whom he was universally known 
and respected. 
+ + + 
Kk. Ellis’ many friends in the wire 
industry are sincerely sorry to 
learn of his death and extend their 
deep sympathy to his associates. 
+ + + 
Dr. Thomas Swinden Dies 


R. Thomas Swinden, Director of 
United Steel 
Companies, Ltd., Sheffield, England, 
died on October 27th, 1944, after a 
prolonged induced by the 
strain placed upon him by his war 
work. [le was born in Sheffield on 
August 15, 1886. 
+ + + 
Kk. Swinden was an outstanding 


Research of the 


illness 


metallurgist whose pioneer work 
with tungsten and molybdenum steel 
contributed much to the 
ment of the knowledge and process- 
ing of these metals. Ile contributed 
many papers on various phases of 
steel production and was active in a 
large number of committees and so- 
cieties having to do with steel metal- 
lurgy and war material production. 


+ + + 


M. H. Corbin, Director and Vice 
President, Standard Varnish 
Works 


. H. CORBIN has been elected a 
director of the Standard Var- 
nish Works, New York, and was ap- 
pointed vice-president in charge of 
sales of both the New York and Chi- 
cago divisions. Mr. Corbin has been 
associated with Standard Varnish 
Works since 1937 and for the past 
two years he has been manager of in- 
dustrial sales of the New York plant. 
(Please turn to Page 78) 
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ALL STEEL 


REELS 


FOR SHIPPING 
FOR STORING 
CABLE AND WIRE 





Last Longer 


Constructed of corrosion § resisting 
materials, three to four times the life 
of a wooden reel is a reasonable ex- 
pectancy. 


Give Greater Protection 





Smooth inner surfaces, much greater 
strength with the absence of all cut- 
ting or abrading projections — these 
protect not only the cable but the men 
handling it. 


Save On Freight’ 


Appreciably lighter than wooden reels 
— cost less to ship — a cumulative 
saving that more than offsets increased 
first cost. 





Reduce Investment 


The longer life of R. B. Hayward Steel 
reels reduces the investment in reel 
equipment. 





Write for description of 
construction and prices. 


R. B. HAYWARD CO. 


1714 Sheffield Ave. 


Chicago, Illinois 

















TUNGSTEN CARBIDE DIES 
for HEADING and 


WIRE AND TUBE DRAWING (.030" to 2"), 
EXTRUSION (1/16" to I"), RECUTTING AND 
WELDING ELECTRODE COATING. 





RING GAUGES 
DIAMOND DIES (.0015" up) 
DIAMOND POWDER IN ALL GRADES 


AIRCRAFT EXTRUSION DIES 








As a special service to customers, we are prepared to give three 
day service on standard wire, tube and extrusion dies in cases 
of extreme urgency. 


Address Inquiries to 


MICHIGAN WIRE DIE CO. 


P 11152 Chalmers Avenue 


Telephone: 
PINGREE 5702 DETROIT 5, MICH. 
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PRODUCTIMETERS = ° DZ - 


Winning the war is still a “first” . . . and Pro- 
ductimeters are working night and day in this 
vast program. For the wire industry they pro- 
vide accurate count and control of production, 
one of the vital steps in getting materiel to the many battle fronts. 


Type "M" Wire 
Measuring Unit 


Are all your machines armed with Productimeters? If not, check now to see how to 


make them more efficient by the installation of Productimeter Measuring Units. 
line is complete ... 


Complete details in Catalog No. 3. Send for your copy today! 


DURANT MANUFACTURING COMPANY 


1918 N. Buffum St., Milwaukee 1, Wis. PRODWETEMETERS 176 Eddy St., Providence 3, R. I. 


{UAE SPCCOOMETERS OF INDUSTAY), 





with models applicable for various wire processes, and our 
Engineering Department is at your service to help with your counting problems. 
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Outstanding Personalities of the 
Wire Industry 
(Continued from page 77) 


Willis T. Cramer Becomes Assist- 
ant Director of Research of 
American Steel & Wire Co. 


ILLIS T. CRAMER has been 

named assistant director of re- 
search of the American Steel & Wire 
Co., U. S. Steel subsidiary, succeed- 
ing Raleigh H. Barnes, deceased. Mr. 
Cramer has been promoted to his 
new position from the company’s 
Cuyahoga Works where he has been 
works metallurgist since 1940. 





WILLIS T. CRAMER 


ORN in Columbus, Ohio, on Oc- 
tober 28, 1907, Mr. Cramer first 
began his association with the Wire 
Company when he became an assis- 
tant in the physical laboratory at 
Newburgh Works, following his 
graduation from Ohio State Univer- 
sity in June, 1929. In 1936 he was 
made head of the Newburgh physi- 
cal laboratory and later that year was 
transferred to Cuyahoga Works. He 
held several other positions before 
his appointment in November, 1940, 
tc the post he now relinquishes. 
+ + + 
New Du Pont Appointments 
Me: H. R. Lounsbury, eastern 
trade sales manager, Finishes 
Division, E. I. du Pont de Nemours 
& Company, has been appointed re- 
finish sales manager at the main of- 
fices here, it has been announced. 
+ + + 
. E. Plowman, special assistant to 
the sales manager, will succeed 
Mr. Lounsbury in the Philadelphia, 
Pa., trade sales office. 
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. W. Nestor, industrial sales man- 
ager at the Chicago regional Fin- 
ishes office, is transferred to Wil- 
mington as assistant to the industrial 
sales manager. 
+ + + 
. L. Masterson, southwestern sales 
manager of the Finishes Division, 
E. I. du Pont de Nemours & Com- 
pany, has been transferred to the 
main offices of the company at Wil- 
mington, Del., and will be succeeded 
here by J. W. Cleaveland, assistant 
sales manager. 
+ + + 


Edgar Highley Superintendent of 
Dunkirk Mill, Allegheny-Ludlum 
Steel Corp. 


DGAR HIGHLEY, 63, superin- 

tendent of the Dunkirk ‘wire mill 

of the Allegheny - Ludlum Steel 

Corp., Pittsburgh, died October 16. 

He was associated with the Jones & 

Laughlin Steel Corp. for many years 

before going to Dunkirk to found the 
wire mill 26 years ago. 
+ + + 

RTHUR H. HANKS has been 


made superintendent of the cold 
drawn department of Allegheny 
Ludlum Steel Corporation’s, Dun- 
kirk, N. Y., plant. Mr. Hanks was as- 
sistant superintendent and succeeds 
the late FE. H. Highley. 


+ + + 


Republic Steel Corp. Announces 
Personnel Changes 


OWARD B. CARPENTER, as- 
sistant vice president in charge 

of operations, Republic Steel Corp., 
Cleveland, has resigned and will open 
an office in Cleveland as consultant 
in steel mill operations. E, M. Rich- 
ards, also assistant vice president in 
charge of operations for the com- 
pany, will assume charge of the op- 
erations of Republic’s steel districts, 
and W. M. Kelley, formerly works 
manager, Youngstown, O., plant of 
Truscon Steel Co., Republic subsid- 
lary, has been transferred to Cleve- 
land to take the position of assistant 
to the vice president in charge of 
operations and will have charge of 
Republic’s manufacturing divisions. 





THE 1945 CONVENTION 
OF THE WIRE ASSOCIATION 
WILL BE HELD AT 
CHICAGO, ILL. 
OCTOBER 15-19, 1945 











SUPER-HARD 


TALIDE 


DRAWING DIES 


BIDE 
ITH TUNGSTEN CAR 
NIBS OF EXCEPTIONAT 
DENSITY, STRENGTH ono 
HARDNESS .- -- INSU 


FINISH @ GREATER ACCURACY 
LONGER LIFE @ FEWER REJECTS 


i IRE, 
ing and Extruding w 
ops, BOLTS, RIVETS and TUBING 
d 
E DIES are manufacture 
o peer round hole sizes 
from R-1 to -18 


SPECIAL SHAPE DIES 


Oval, Square, Triangle, Hex 
etc., made to order 


SHEET METAL DIES 
extra large for 
deep drawing, , 





DES CORPORATION 


STOWN, OHIO 




















DIAMOND WIRE DRAWING DIES 


Fort Wayne Wire Die Co., is housed in a new and up-to- 
date plant with every modern facility for producing dies 
under working conditions that make for quality. Although 
larger quarters were built last year, we have had to expand 
further to keep pace with the demands for more of these 
excellent dies. 


The name "Fort Wayne" stands 
for the finest in quality and crafts- 
manship. Our customers can ex- 
pect courteous and co-operative 
service on every order, and we 
strive to make each die so well 
that it will merit your good-will. 


Range of Sizes: .0006" to .102" 


You are invited to consult us on your diamond die problems. 
Please address inquiries to: 


FORT WAYNE WIRE DIE COMPANY 


2625 EAST PONTIAC STREET a FORT WAYNE, INDIANA 
Telephone: Harrison 4319 
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SPARKER for SPOOLING 


SMALL WIRES 


THIS APPARATUS WILL AUTOMATICALLY STOP WHEN 
DIELECTRIC FAULT OCCURS, or when the machine has wound 
a predetermined length of 
wire. 






It is equipped with a gear 
head motor, electrical 
brakes on take-up and pay-off, 
electrode, control apparatus 
which automatically reduces the 
torque of the motor in starting, 
fault light indicator, transformer 
with tap switch, volt meter, and 
variac. Range of voltage from 
1,000 to 16,000 volts. 


Please Address Inquiries To: 


R. L. DAVIS ELECTRIC CO., INC. 


WALLINGFORD, CONN. 




























= NORBIDE Abrasive 


sf 

. one For Wire Drawing Dies 

NORBIDE Abrasive successfully re- 
places expensive diamond powder 
in efficiently shaping, grinding and 
polishing wire drawing dies—par- 
ticularly those made of the hard 
NORBIDE is 
the registered trade mark for Nor- 
ton Boron Carbide (Bs;C) — the 


hardest material made by man. 


cemented carbides. 


NORTON COMPANY 


Worcester 6, Massachusetts 


NORTON ABRASIVES 
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New Water Soluble Metal Cleaner 


: bebey Phillips Chemical Company, 
3411 West Touhy Ave., Chicago 
45, Ill., announces Swirt, an addition 
to their line of Controlled Cleaning 
chemicals. Swirt is a powerful emul- 
sifying cleaner that is entirely harm- 
less to the worker and the work. It 
acts efficiently upon all types of ma- 
terials: grease, buffing compounds, 
cutting and machining coolants and 
oils, and is equally effective upon fer- 
rous and non-ferrous metals. 
++ + 
A Y added feature is that Swirt gives 
off no dangerous or disagreeable 
vapors to injure or annoy the opera- 
tor. Being neither acid nor alkaline 
it will not etch or pit and can safely 
be used on the most sensitive metals 
and alloys. Fire hazards are reduced 
because of its high flash point, (155° 
open cup). 
+ + + 
TS versatility suggests many uses. 
In automatic washing machines 
Swirt is effective in very weak dilu- 
tions; for equipment maintenance it 
may be used as a spray. It may be 
blown dry with air or hand wiped. 
Manufacturer offers a circular with 
more information. 
+ + + 


Sets Up Welding Shop and 
Laboratory 

HE Eutectic Welding Alloys Com- 

pany maintains a model welding 
shop and testing laboratory at its 
home office, 40 Worth Street in New 
York City. The welding shop has all 
the necessary equipment for electric 
arc, carbon arc, oxy-acetylene weld- 
ing, gas flames and furnaces. The 
shop, under the supervision of Mr. 
H. V. Kough, a welding specialist, is 
used by the Eutectic Company to test 
random samplings of its welding rods 
and fluxes in order to assure its cus- 
tomers complete satisfaction. 

+ + + 

HI laboratory, besides containing 

the usual chemical reagents for the 
testing and etching of welds has fa- 
cilities to determine the tensile 
strength of welded joints, the trans- 
verse tensile strength of all-weld 
metal as well as the hardness of welds 
and parent metals. 

+ + + 
ELDING rod users and their 
representatives are at liberty to 

weld and test Eutectic Welding Rod 
Alloys here. 
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Carbide Die Applications 


(Continued from page 41) 
sistance for relatively long bolts har- 
dened steel bushings beneath the nib 
are used. These bushings have been 
found to satisfactorily resist the wear 
in the knock-out pin end. 


+ + + 


UCCESSFUL operation depends 
upon careful observation of the 
above factors and the use of the prop- 
er grade of carbide which must be 
tough. We have found that the same 
grade of carbide may be used for 
most products whether heading or 
heading and extruding. Since this 
grade is tough and therefore appre- 
ciably softer than other grades which 
have given carbide the reputation of 
extreme hardness, it is necessary that 
the wire be properly coated in order 
to provide the necessary lubrication 
and prevent rapid wear and galling. 
If for any reason the coating is bad, 
the heading and extruding type of 
die in particular will pick-up on the 
extruding diameter with the result 
that the bolt will become scored and 
the die will eventually fail unless the 
die is immediately removed and 
cleaned. In certain types of machines, 
such as, boltmakers, good first sta- 
tion extrusion is a pre-requisite of 
successful second station operation 
where the bolt is both extruded again 
and headed. Most bolt plants today 
are using carbide exclusively in the 
first station so little trouble from im- 
proper first station operation is en- 
countered. However, whenever first 
station dies gall as the result of us- 
ing steel dies in cases of emergency 
or badly worn carbide dies, and as a 
result the coating is removed from 
the wire, faulty second station extru- 
sion rapidly results through pick up 
due to improper lubrication. It is ne- 
cessary then to remove both dies and 
re-polish them, otherwise heat checks 
resulting from high temperature 
stresses will rapidly result in chip- 
ping and break-down of the die. 
Sometimes this condition is directly 
traceable to the bundle of wire and 
to the wire supplier’s failure to prop- 
erly coat the wire. In the early stages 
of this war, the quality of wire for 
cold heading diminished and _ the 
troubles in heading increased in di- 
rect proportion. Today, however, the 
(Please turn to page 82) 
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N LS O N AUTOMATIC PRESS 
and 
FOUR SLIDE MACHINE 


FOR SWAGING, STAMPING, PIERCING, BLANKING, 
FORMING OF COILED METAL 


WE also build machines for forming Paper Clips, Buckles, Gate 
Hooks, Coat and Hat Hooks, Ceiling Hooks, Wire Ears, Cable 
Rings, Screw Eyes, Sash Chains, Automobile Side Chains, Flat 
Open Link Chains, Staples, Cotter Pins, Hose Clamps, Etc., and 
Wire Straighteners, Wire Reels, Frame Bending Machines and 


Special Presses. 


For Complete Details Address— 


THE A. H. NILSON MACHINE CO. 


BRIDGEPORT, CONN., U.S. A. 





FOR HIGHEST SPEEDS 
APCO MOSSBERG 


PRECISION 


STEEL REELS 


The reels that are engineered to the job... 
designed and built by the company that 
originated the steel reel idea... are the 
reels you should be using in your plant. 
Every year, more and more Apco Mossbérg 
Steel Reels are bought by quality-minded 


buyers throughout the wire industry. 


FREE 
ENGINEERING SERVICE 


Without obligation to you, Apco Mossberg 
engineers will be glad to study your reel 
problem, and supply complete suggestions, 


drawings, blue prints. Write for informa- 


tion today. [ 
REELS ... SPOOLS .. . BOBBINS 2 ap 


APCO MOSSBERG COMPANY 


(THE ORIGINAL FRANK MOSSBERG CO.) 
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DRAW YOUR WIRE 
THE MODERN WAY 
with 


-GILRON COATING COMPOUNDS 


| A big step forward in wire drawing. Thoroughly proven in mill practice. 
| Makes possible wire drawing speeds heretofore considered impracticable. 
| Increases die life, prevents scratching of wire, produces better finish and 
| eliminates use of lime in many cases. 





These coating compounds are of particular value in the 
more difficult operations—stainless, alloy, high carbon and 
welding rod wire. Multiple reductions can be drawn with- 
out re-coating. 


Coatings for Drawing Stainless, Alloy, Low and 
High Carbon and Copper Coated Wires 


Let us confer with you. Write or 
telephone for particulars. 


GILRON PRODUCTS COMPANY 


1559 EAST 40th STREET @ CLEVELAND, OHIO 


Telephone HEnderson 8375 








PATENTING 
TEMPERING 
ANNEALING 


N E W —anbp BETTER 


PROCESS 





OUTSTANDING ADVANTAGES 


Higher and more uniform physical and 
fatigue properties. 

No surface decarburization or scale. 
Faster wire speeds ... greater produc- 
tion. 

Equipment fully automatic and easy to 
operate. 

Control of heating and cooling cycles 
extremely accurate. 

Thermal efficiency of the process very 
high. 

Much finer grained structure possible. 
High quenching temperatures rapidly 
attained. 

Adaptable to high alloy and austenitic 
steel wire and strip (annealing of stain- 
less). 





Trauwood Electric Wire Tempering and Patenting Unit 


The Trauwood Process, new in priniiple, eliminates hieh temperature furnaces and lead pots 
with their excessive maintenance costs and low thermal efficiencies. More positive temperature 
control is possible and quenching is done in a RISING temperature—instead of falling, as in 
conventional heat treating methods. The rapid rate of heating (4 to 5 times as fast as furnace 
heating) increases production and uniformly produces a finer grained product with higher 
physical and fatigue values. 


Wire and rod patented by the Trauwood Process insures easier drafting and makes heavier 
reductions possible. In conjunction with the Trauwood patenting equipment, pickling, coating 
and baking can be made continuous, eliminating expensive handling and delay, materially reducing 
costs as compared with ordinary methods. 


Complete details of the Trauwood Process will be furnished 
you on request. Our engineers will help you solve your con- 
tinuous wire and strip patenting, tempering, and annealing 
problems. Write today. 


TRAUWOOD ENGINEERING COMPANY 


1740 E. 23rd STREET, CLEVELAND, OHi0O, U.S.A. 


THE 
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Carbide Die Applications 
(Continued from page 81) 
wire is appreciably better.so difficul- 
ties from this source are now rarely 
experienced. 
+ + + 
PPRECIABLE wear in the hole 
in the die in the portion below 
the carbide nib for long bolts can be 
kept to a minimum by using knock- 
out pins that are the maximum dia- 
meter permitted by the extrusion di- 
ameter in the die or by the hole size 
in a plain heading die. Under size 
knock-out pins permit the metal from 
the bolt to squeeze between the 
knock-out pin and the hole in the die 
and rapid wear develops. 
+ + + 
PPRECIATION of the above fac- 
tors makes it apparent that the 
carbide die manufacturer must be not 
only a die maker but also must be 
conversant with conditions under 
which the dies are used, for mis-use 
and condemnation of carbide dies 
thereby may result in retarding gen- 
eral acceptance of carbide dies for 
cold heading. Certain applications 
are definitely undesirable and we 
have found on numerous occasions 
that when everything else has failed 
users are inclined to feel that the 
carbide die might solve their prob- 
lem. This attitude naturally requires 
the careful consideration of the car- 
bide die manufacturer who through 
a policy of education must familiar- 
ize the user with what applications 
are desirable and undesirable. 
+ + + 
ARBIDE heading dies find most 
economical operation on long 
production runs where the higher die 
price distributed over large quanti- 
ties of the product shows a marked 
reduction in die cost per unit pro- 
duced. In those cases where close tol- 
erances must be maintained at the 
expense of appreciable loss of pro- 
duction on steel dies, carbide dies 
again provide economies through 
minimum down-time, reduced in- 
spection costs. and low scrap loss. 
+ + + 
OINCIDENTAL with the use of 
carbide heading dies in the head- 
er, other tooling has been developed 
for carbide. One of the most success- 
ful is that of cut-off knives and quills 
with carbide inserts which not only 
provide long production runs but 
also excellent cut-off. Of course, in 
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the Boltmaker the first station is a 
proven application for carbide as sta- 
ted above. Coning and finishing pun- 
ches have recently been fitted with 
carbide inserts and despite the lim- 
ited casing diameter and undesirable 
clearances required, these parts have 
given excellent performance particu- 
larly in the field of heading aluminum 
where the heading pressures are not 
heavy enough to reflect any structur- 
al weaknesses. Firthaloy punches for 
round head machine screws have 
been in use for a number of years. 
At one plant where careful produc- 
tion records are kept of each Firth- 
aloy die, the phenomonal production 
of 49,500,000 pieces was obtained on 
a Firthaloy punch for a 10-32 oval- 
head machine screw. This punch was 
in continual operation for about three 
years and was not damaged at the 
time of the above production when 
it was removed in order to be exam- 
ined to determine what factors both 
in materials and construction con- 
tributed to this long life. 


+ + + 


N conclusion, the carbide cold-head- 
ing die for a large portion of com- 
monly headed products is definitely 
out of the experimental stage where- 
in improvements in materials, work- 
manship and design, stimulated by 
the occasional outstanding produc- 
tion runs of that period, made today’s 
reliability commonplace. 
+ + + 
BY judicial application, carbide 
cold-heading dies shall find ex- 
clusive use on a great variety of pro- 
ducts particularly after the war when 
competitive costs will force the econ- 
omies of carbide for cold-heading. 














No. !900E SPOOLER 


WIRE SPOOLING MACHINES 


Model illustrated takes spools up to 12" diameter. Floor space required: 
19" x 10°; length can be varied to suit largest spool specified. Handles 
wire up to .050" diameter. Other models made to suit specific 
requirements. 


EMORY SPOOLERS are built for years of continuous service. Precision 
made, durable, rugged, dependable. 


BUILDERS OF WIRE SPOOLING MACHINERY for A HALF CENTURY 
For details, write to 


ROBERT J. EMORY COMPANY 
31 East Runyon Street 


NEWARK 5, N. J. 


Telephone Blgelow 3-4415 











THE WIRE ASSOCIATION 


WHAT IT GIVES YOU FOR $10.00 
ANNUAL DUES 


1. Wire & Wire Products—for one year 

. The Annual Buyers Guide & Year 
Book of The Wire Association 

. Questions and Answer Service 

. Annual Convention and Exhibition 

. Regional Meetings 

. Personal Contacts 

. Information Service on Machinery, 
Equipment and Supplies 


FOR DETAILED INFORMATION ADDRESS 
RICHARD E. BROWN, 


Executive Secretary 


300 MAIN ST., STAMFORD, CONN. 
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MORE PRODUCTION 
IN LESS TIME with 


CARL- 


MAYER 
FURNACES, 












CARL-MAYER HI-SPEED 
ROD BAKER 


The fastest rod baker 
built} Saves up to 50% 
in time and fuel. Pat- 
ented Blow-Off Feature 
removes moisture without 
bumping or agitating the 
coils. Patented and pat- 
ents pending. 
















WELDING ROD OVEN 


For drying coated welding rods. Uses the ‘Mayer’ Recirculating Gas Fired Air 

Heater principle and Rod Transfer Systems (patents pending). 
Growing interest in our type of equipment is evidenced by Carl-Mayer installations in such 
plants as:— 
Atlantic Wire Co. 
Atlas Tack Corp. 
Atlas Steel Co. 
Eaton Mfg. Co. 


THe Cari-Maver CorRPORATION 


Pittsburgh Tool Steel Wire Co. 
Steel Co. of Canada 
Wickwire Spencer Steel Co. 


Hollup Corp. 

Johnson & Nephew Ltd. 

Page Steel & Wire Co. 

WRITE for BULLETIN No. 241 

3030 EUCLID AVENUE 
CLEVELAND, OHIO 
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of manufacture. 





RUSCH WIRE DIE CORP. 


After January |, 1945 


our offices and factory will be located in 


Croton-on-Hudson, N. Y. 


Increased facilities and improved equipment 
developed by us through scientific research 
will offer our customers our approved quality 
Diamond and Tungsten Carbide Dies and 
Tools produced by the most modern methods 


We take this opportunity to express our appre- 
ciation to our friends and customers for their 
confidence in our products which has made 
this progress possible. 





Revised Symbols for Communica- 
cations Equipment 
A revised American Standard for 
Graphical Symbols for Tele- 
phone, Telegraph, and Radio Use has 
just been approved by the American 
Standards Association, giving new 
symbols for new types of apparatus 
and reconciling conflicts in previous 
standards. The spur that war needs 
have given to the development of 
radio and communications equip- 
ment places upon the standard a par- 
ticular importance for engineers, de- 
signers, and draftsmen in the power 
and communications fields. 


+ + + 


ORK on the standard has been 

carried out under the technical 
leadership of the American Institute 
of Electrical Engineers and the Am- 
erican Society of Mechanical Engin- 
eers, with the Signal Corps Stand- 
ards Agency, the Aeronautical Board 
and the Bureau of Ships cooperating 
as well as the industries concerned. 
It is understood that the new stand- 
ard is already being placed in use by 
the Signal Corps and will be used 
by the Ground Signal Publications 
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Agency in the preparation of all fu- 
ture drawings and ‘instruction books 
for Signal Corps ground signal equip- 
ment. 

+ + + 


HIS standard forms another com- 

pleted part of a comprehensive ser- 
ies of standards covering abbrevia- 
tions and symbols for various engin- 
eering and scientific fields, which is 
being carried out by industrial, en- 
gineering, and governmental groups 
through the American Standards As- 
sociation. It is a revision of and sup- 
ersedes the American Standards 
Symbols for Telephone, Telegraph, 
and Radio Use (Z32.5) published in 
1942; but it includes solutions for 
conflicting symbols in the power and 
fields that 
worked out in the war standard pub- 
lished earlier this year (232.11) and 


communications were 


it incorporated new material. 
+ + + 


Il’ American Standard Graphical 
Symbols for Telephone, Telegraph 
and Radio Use (Z732.5-1944) may be 
obtained from the American Stand- 
ards Association, 70 East 45th St., 
New York 17, 


at 30c per copy. 


Rate of Production Increased Fif- 
teen Times by New Automatic 
Die Opening Cable Swager 


T HE Cable Swager produced by the 
Standard Machinery Company of 
Providence, R. I., has been redesign- 
ed into a fast automatic die opening 
and automatic feeding unit requiring 
only three seconds for each complete 
operation. 


New automatic die opening cable swager show- 
ing centering guide, die control lever on door, 
and foot pedal that sets work feed into action. 


HIS new machine has increased 

the production rates obtained in 
the attachment of fittings to cable as 
much as fifteen times, through the 
use of its quick acting die opening 
device and its automatic feed. The 
cable swager delivers a positive re- 
lation between cable and fitting in 
the processing, makes it a one man 
operation, and eliminates the neces- 
sity for removing the dies forteach 
cable swaging operation using large 
end fittings. 

+ + + 


. 
HIS cable swager utilizes the ro- 
tary swaging action for working 

the shank metal of the fitting around 

the cable strands but the operation 
is simplified by its hand control for 
opening and closing the dies from the 
front of the machine while it is run- 
ning at the normal flywheel speed. 

The clearance when the dies are op- 

ened is sufficient to accomodate all 

standard types of fitting attachments. 


+ + + 


IIT cycle of operation consists of 
passing the fitting that is loosely 
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NEW Oakite 
CrysCoat Process 


(Trade Mark Reg. U. S. Pat. Off.) 
for Wire Drawing! 


Two outstanding advantages result 
when you apply the Oakite CrysCoat 
Process to ferrous rods and wire in your 
cleaning house, viz.: 


1. Increased Production 
2. Longer Die Life 


This newly-developed Oakite CrysCoat 
Process imparts a fine-grained crystal- 
line phosphate coating to surfaces of 
ferrous rods and wire which serves as 
an added lubricant and enables you to 
get MORE production and tonnage be- 
fore changing dies. Inquiries on this 
NEW development invited from wire 
mill superintendents to whom details 
will be gladly sent! 


OAKITE PRODUCTS, INC. 
52A THAMES ST., NEW YORK 6, N. Y. 


Technical Service Representatives Located In All 
Principal Cities of the United States and Canada 


OAKITE @ 


MATERIALS...METHODS... SERVICE 








STEEL WIRE 


By MAURICE BONZEL 
+ + + 
Translated and Published by 
Kenneth B. Lewis 
Consulting Engineer 
+ + + 


Price $15.00 


+ + + 
495 pages—414 illustrations 
+ + + 


SEND ORDERS TO 


WIRE and WIRE 
PRODUCTS 


300 Main St. Stamford, Conn. 
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hung over the end of the cable 
through the open dies into the ad- 
justable feed socket. The cable end 
is held firmly against the bottom of 
the fitting and ready for swinging 
the handle on the door front to a ver- 
tical position to start the swaging ac- 
tion. The foot treadle is released and 
the work is moved automatically 
through the dies to the completion 
point as set for the particular length 
of shank fitting used. The work 
moves from back to front in this 
swaging action. The dies are opened 
by making a quarter turn upon this 
sume lever and the attached fitting 
is removed to complete the cycle. 





Examples of shank type fittings as swaged on 
cable by cable swager. — eo 


ITTINGS after attachment have 

a smooth surface on the circum- 
ference of the shank and are swaged 
so firmly on the cable that the fitting 
and cable strands appear to be fused. 
The strength of the connection ex- 
ceeds the tensile limitations of the 
cable itself. 

+ + + 

OUR sizes of Standard Cable 

Swaging Machines are offered to 
handle cable sizes from 1/16” to 


13". 
+ + + 
Opens Chicago Sales Office 


HE Beryllium Corporation of 

Pennsylvania, Reading, Pa., an- 
nounces the reopening of their Chi- 
cago Sales Office, at 205 West Wacke 
er Drive, Chicago, Illinois. The Dis- 
trict Manager will be Thomas E. 
Neal, graduate engineer, whose prev- 
ious experience in the electrical in- 
dustry and familiarity with beryl- 
lium alloys will enable him to be of 
assistance to users of beryllium pro- 
ducts. 

+ + + 


W HIE the company is a produc- 
er of basic beryllium-copper 
from ore, their major products have 
always been strip, rod, wire, castings 
and safety tools. At present they 
manufacture and sell only beryllium 
alloys. 






HARD 


1 i 


The SZ UL wets 


including spring wire, wire fab- 
rics, tie wire, etc., easily and 
quickly. Porter cutters save 
time and labor. Portable, 
hand-power — used anywhere 
in shop, factory, warehouse or 
out on a job. 






There is a standard Porter tool for 
every cutting job. Special heads de- 
signed to fit special needs including 
bending, crimping, etc. Write for 
catalog. 

*(with center cut round edge jaws) 


H. K. PORTER, INC. 





























ACID AND ALKALI PROOF 


LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research 


Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 

















For drawing both ferrous 
and alloy wires— in either dry or wet 
operations — you can depend upon 
these important qualities in Procter 

& Gamble soaps: 


Excellent Adherence 

\ Efficient Lubrication 
\ Minimum Dusting 
\ Uniformity 

\ Economy 
\, One of our represent- 
atives will be glad to 
discuss wire draw- 


ing lubricants 
with you. 








PROCTER & GAMBLE, CINCINNATI, 0. 








Send for a copy-it's free. 


Interesting Booklet concerning 
Inventions, Patents, Trade-Marks 
and Copyrights, together with 
Schedule of Government and At- 
torney’s fees, sent free on request. 
Simply ask for “booklet and fee 
schedule.” 


No charges are made for prelim- 
inary advice, either in connection 
with patent, trade-mark or copy- 
right cases. 


Lancaster, Allwin & Rommel 


Registered Patent & Trade-Mark Attorneys 
438 Bowen Bldg., Washington, D. C. 
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Wire in Combat 
ITHIN a period of four months 
the 143rd Armored Signal Com- 
pany, now with the First U.S. Army 
in France, laid more than 7,000,000 
feet of wire. While members of the 
Company believe this is a record, 
they are prouder of the repair job 
they have done in the sectors as- 
signed to them. 
+ + + 
AYING wire, Signal Corps officers 
point out, is only the beginning 
of the signalmen’s job. Keeping it in 
repair is a still bigger job, for the 
tank that is usually a friend of the 
wire-laying team is also a wrecker 
of wire, while enemy artillery and 
windstorms lend a hand toward 
knocking out still more of it. 
+ + + 
EPAIRING wires is often more 
hazardous than laying: them. 
Early in August, 1944, when the Ger- 
mans were trying to drive through 
to the sea and split the American 
forces, the little town of Juvigny, 
near Mortain, was a key in the de- 
fense against enemy counter-attacks. 
The Germans controlled the sur- 
rounding hills to the north and artil- 
lery fire was so thorough that the 
American forces were pinned to their 
fox holes. Three -times during the 
day of August 4, the wire team com- 
posed of Cpl. James D. Matthews, 
Cleveland, Ohio, and Pvt. Ivan N. 
Kaufman, Adel, lowa, got up out of 
their fox holes to brave the fire and 
repair the lines. 
+ + + 
A! 9 p.m., with darkness falling, 
the lines went out again, and 
once more Matthews and Kaufman 
were called for. The big guns and the 
mortars were still pouring in shells 
as these two men followed the wire 
into town, looking for the break. 
Down the narrow streets they went. 
Suddenly, at the whine of a dropping 
round, the wiremen plunged to the 
ground, But only Kaufman got up. 
Matthews had been hit by shrapnel. 
+ + + 
ITH the shells dropping all 
around Kaufman picked up his 
buddy and placed him ina jeep. Near- 
by an injured infantryman cried for 
help and Kaufman also dragged him 
to the jeep and got him inside. Just 
then another shell landed and this 
time fragments caught Kaufman. 
Still on his feet, however, the line- 
man got into the vehicle and drove 


the two injured men to the field hos- 
pital, where all three were given em- 
ergency treatment. 
+ + + 
Gun for Sealing and Insulating 
IRE mill executives will be in- 
terested in a new gun designed 
to speed up the sealing and insulat- 
ing of refractory walls. 
+ + + 
HIS Gun syphons dry Therm-o- 
Flake [Insulation direct from the 
shipping carton, mixes with water 
and sprays to the refractory wall in 
one operation. Premixing is eliminat- 
ed. Application is 6 to 8 times faster 
than by manual methods. 
+ + + 
HE Therm-o-Flake Gun operates 
on standard air and water pres- 
sures. It weighs but 4 pounds and can 
be moved about as easily as a man 
can walk. Units are shipped complete 
with 15 foot sections of air, water 
and vacuum hose and all necessary 
valves and fittings. 
+ + + 
['TERATURE and complete details 
are available by writing the Illh- 
nois Clay Products Company, 608 
South Dearborn Street, Chicago 5, 
Illinois. 





Manufacturers of 


STAINLESS STEEL 
MUSIC WIRE 


ALL SIZES — ALL TYPES 
ROUND SPECIALTY WIRE 


Wire Straightened and Cut 
to Length. 


All types of wire redrawn 
to specifications. 


Address inquiries to 


JERSEY STEEL & WIRE 
CORPORATION 


84 COIT STREET 
IRVINGTON 11, N. J. 


Tel.: ESsex 2-0800 
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Silver Brazing Chemical Mortar 
Shells 
iy an article entitled “Low Temper- 
ature Silver Brazing Used in Mak- 
ing Chemical Mortar Shell”, Col. H. 
R. Lebkicher of the Chemical War- 
fare Service discusses the conditions 
and proper treatment for brazing 
with silver alloys, with special ref- 
erence to the 4.2 chemical mortar 
shell now being used by our armed 
forces. This shell consists primarily 
a body with a base at one end, an 
adapter at the other, both brazed to 
the body with Easy-Flo silver braz- 
ing alloy. 
ae. Bete a 
HEMICAL, cleaning and fluxing, 
and the properties and working 
temperatures of silver brazing alloys 
are discussed in detail, as well as op- 
erating methods involved in brazing. 
A complete and well-outlined cycle 
of operations is shown, beginning 
with the cleaning of the shell to test- 
ing for leaks in the final product. The 
advantages of low temperature silver 
brazing for war usages are pointed 
out. 
+ + + 


OPIES of this article may be ob- 
tained from Handy & Harman, 
82 Fulton Street, New York 7, New 
York. 
+ + + 
New Heating Bulletins 
URFACE Combustion, Toledo 1, 
Ohio, has published two new 
bulletins that may be of interest to 
some of our readers. These are: SC- 
122, ‘Convection Heating in SC Fur- 
naces”, and SC-123, “Tool Room 
Flexibility with Standard Rates SC 
Furnaces”. 
+ + + 

HE first illustrates and describes 

six types of convection furnaces 
for bar, rod, tube, etc., annealing, and 
the second covers a line of convec- 
tion, muffle, pot and oven furnaces 
especially designed to bring out the 
best qualities in cutters, drills, taps, 
punches, jigs, dies and other tools 
made of expensive and sensitive al- 
loy steels. These bulletins are avail- 
able on request. 





THE 1945 CONVENTION 
OF THE WIRE ASSOCIATION 
WILL BE HELD AT 
CHICAGO, ILL. 
OCTOBER 15-19, 1945 














WIRE CUTTING and SHAPING MACHINES, FINE WIRE WELDERS s,0t weider 


We make Spot Welders from % to 500 KVA & all Types Butt Welders 


Bench Type Butt 
Welder 


Eisler fine wire cutting and 
forming machines have been 
in use over twenty-five years. 


Automatic Drawing 
and Cutting Mach. 


Wire Cutting -& Annealing 
Tach. 





a ag CHARLES EISLER ate 
EISLER ENGINEERING CO., 747 So. 13th St.,nearAvonAve., Newark 3,N.J. 

















Machines 
for 1/16" to 
%4"" rod 
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oe SHIRE, 5 Square 
Flat The Sign of 
Hexagon Dependable 
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WE CAN SUPPLY 
AND ENGINEER OUR 
TOOLS EQUIPPED 
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NIAGARA Aero 
HEAT EXCHANGER 


Saves cooling water costs, saves equipment, saves 
power. Controls temperatures of Wire Drawing Com- 
pounds, Industrial Liquids, Quenching Baths, Jacket 
Water, Lubricating Oils. 


Write for Bulletins 90 & 94 


NIAGARA BLOWER COMPANY 


General Sales Office: 6 E. 45th St., New York 17, N. Y. 
37 W. Van Buren St., Chicago 5, Ill. 
Fourth & Cherry Bldg., Seattle 4, Wash. 
673 Ontario St., Buffalo 7, N. Y. 


SALES ENGINEERS IN PRINCIPAL CITIES 


ROOS 


WIRE DRAWING 
DIE MACHINERY 


Has proven itself by the 
performance of precision 
and quality workin almost 
every steel, aluminum and 
copper mill in the U.S. A. 


DIAMOND LATHES e¢ POLISHERS 
SEND FOR CATALOG 








U. S. Patent Nos. 2,296,946 
and 2,321,933 


































LAPPING MACHINES e 
DRILLERS and GRINDERS 








H&G ROOS TOOL & MFG. CO. 17-19 GROVE ST., MONTCLAIR, N. J. 
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SPRING FORMING 
TOOLS and GUIDES 


MADE TO EXACT TOLERANCES 
BY MODERN PRECISION 
METHODS 


[7 


Trade NS Mark 


If you are making precision 


- springs and require precision- 


made tools, send your specifica- 
tions to us. Many sizes of tools 
carried in stock for Sleeper and 
Hartley and Torrington coilers. 


Also do special precision finishing 
on carbide wire drawing dies 
all shapes and sizes. 


The CARBIDE DIE WORKS, Inc. 


1052 New Britain Avenue 
HARTFORD 10, CONN. 
PHONE: HARTFORD 3-4466 











3410 Fairfield 


DIAMOND WIRE 
DRAWING DIES 
LUGINBILL WIRE DIE CO. 


Ft. Wayne, Ind. 








WOPIS CARBIDE DIES 


WOPIS INDUSTRY LABORATORY 


Brooklyn 29, N. Y. 


1781 


DIAMOND Dies & Tools, 
Diamond-bonded wheels and Powder 
Shape-Dies; Die-Machinery 


‘East I5th Street 


grinding 


New Book by Grodzinski 


IAMOND TOOLS?” is the title 

of a new book from the pen of 
Paul Grodzinski, Technical Consult- 
ant for the Industrial Diamond Re- 
view, London, England. 


+ + + 


7 HE book is published by Anton 
Smit & Co., Inc., 333 West 52nd 
Street, New York 19, N. Y. and will 
sell for $4.50 a copy. It covers 379 
pages of text and is bound in stiff 
cloth covers. 
+ + + 

B EGINNING witha chapter on the 

production and qualities of dia- 
monds, it goes on to describe the dia- 
mond from a technical standpoint, 
and then takes up in a series of chap- 
ters, the various applications of dia- 
monds to various types of tools of 
industry—as bearings, for hardness 
testing, for grinding and ¢utting, 
drilling, engraving and, of course, the 
use of the diamond in drawing fine 
wire. 





+ + + 
HE text is amply illustrated and 
supported with appropriate charts 
and tables, and complete reference 
bibliographies are appended to each 
chapter, and for concerns either us- 
ing or manufacturing diamond tools, 
should prove a practical addition to 
the library. 
+ + + 


Interesting New Application of 
Carbide in Grinding 

SE of carbide gage fingers has in- 

sured accurate gaging during 
at a large aircraft engine 
plant in Detroit, under conditions 
which would wear steel fingers away 
so rapidly that the operator would 
be forced to continually re-set his 
gage. 





WILLEY S 


DIES — MADE OF 
WILLEY'S METAL 





Provide exceptional abrasion re- 
sistance. Standard one-piece round 
dies from stock. Special dies to 
meet your requirements. Produc- 
tion costs go down when you spe- 
cify Willey's Metal. 


CATALOG 
ON REQUEST 


[Ley S 
CARBIDE TOOL CO. 


MANUFACTURERS AND SPFCIALISTS IN 
TUNGSTEN CARBIDE TOOLS 
¢ DETROIT, MICHIGAN 








1340 W. VERNOR HIGHWAY 





HE job where these fingers are 

used consists of grinding the O. D. 
of aircraft cylinder sleeves to ex- 
tremely close tolerances. The gage 
fingers, tipped with Carboloy cem- 
ented carbide where they contact the 
rotating work—are so set that when 
the gage reads “O” they automati- 


cally shut off the machine feed, 


thereby saving an appreciable 
amount of time on long production 
runs. 


+ + + 














DIAMOND DIES for WIRE DRAWING 


Better Dies for Better Wire 





the best. 


WAYNE WIRE DIE CO. 


WAYNE DIES have been called by users "The best dies 
obtainable." That is because they are made by men 
who have spent years in turning out dies that are precision made 
for wire mills whose products are made to the highest standards 
of accuracy and finish. Look for the stamp "WWD" 


200 PENNSYLVANIA AVE., HILLSIDE, N. J. 


if you want 


Telephone: Elizabeth 2-2456 


DIAMOND 
DIES 


RELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 


CARBIDE 
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VIANNE 











These famous Diamond Dies 
are now produced here 
at moderate prices. 


All sizes are in stock 
or made to order 
to your specifications 


VIANNEY WIRE DIE WORKS 


250 E. 43rd St., New York. 
V. J. Boulin, Manager 











ORDER YOUR COPY NOW — 
LIMITED EDITION 


“Diamond and Gem Stone 


Industrial Production” 
by 
PAUL GRODZINSKI 


PRICE $5.00 


The use of diamonds and gem stones 
as dies for fine wire drawing, and of 
diamonds for cutting tools, is com- 
paratively recent. Today it is exten- 
sive and increasing. In this book the 
author has brought together all the 
data and information available on the 
subject and has added the results of 
his own experience and research. Al- 
though dealing mainly with the ac- 
tual production of the dies and tools, 
the knowledge this book imparts is of 
prime importance to tool users. Effic- 
iency and economy in the use of dia- 
mond and gem stone dies and tools is 
not possible without a knowledge of 
} production methods. 

There are reference tables and a 
large number of specially drawn illus- 
trations included in this book. An en- 
deavor has been made to leave no phase 
of the subject untouched. 

7 
These books are imported from 
England and we are unable to carry 


a large stock, so 
MAIL YOUR ORDER TODAY 


WIRE & WIRE PRODUCTS 
300 MAIN ST. STAMFORD, CONN. 
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Metals and Alloys Dictionary 
By M. Merlub-Sobel, Ph.D. 


famous Wire Drawing Diamond Dies > tae up-to-date reference work 


contains definitions of metallurgi- 
cal terms, composition, properties 
and uses of all the important com- 
mercial alloys. It gives the physical 
constants and properties of chemical 
elements, description of machinery 
and processes used in modern metal- 
lurgy, and other pertinent informa- 
tion. 
+ + + 
L,L the material has been arrang- 
ed in strict alphabetical order 
for easy reference. 
+ + + 
T is designed for the use of all those 
who want to know about the prop- 
erties, applications, peculiarities of 
metals, alloys and raw materials used 
in metallurgy. It will serve as a short 
cut to a wealth of information on 
numerous commercial metals and al- 
loys. 
+ + + 
HE author, a research director and 
a metallurgical engineer, has the 
educational background and _ the 
practical knowledge to present this 
authoritative dictionary on metals 
and alloys. 
+ + + 
UBLISHED at $4.50 by Chemical 
Publishing Co., Inc., 26 Court. St., 
Brooklyn 2, ‘N. Y. 
+ + + 


WOPIS At New Address 


dl INDUSTRY LABORA- 
TORY has moved to new and 
larger quarters at 1781 East 15th 
Street, Brooklyn, 15, N. Y., where 
they now have their own building. 
Besides supplying dies and tools in 
carbide, stainless, chromium and 
other metals, the organization is now 
making diamond dies and wheels, 
diamond powders and die castings. 
The company is equipped to do fin- 
ishing, drilling, etc., to .0001” tol- 


erances. 
+ + + 


Folder Gives Latest Diamond Tools 


T= Champion Diamond Com- 
pany, 551 Fiith Avenue, New 
York, 17, N. Y., has published a new 
circular describing and illustrating 
their complete line of diamond tools, 
wheels, wire drawing dies, saw- 
blades, core bits and other items. 
Copies may be had by writing the 
Company. 











Balloffet's efficient bearing . . . Pre- 
selected stones—highly polished surfaces 

- overall quality plus skillful workman- 
ship assure greater wire drawing mileage. 





Quality Diamond Dies since 1870 


BALLOFFET — 


| DIES AND NOZZLE CO., INC. 


68-25 Adams at 68th Street 
Guttenberg, New Jersey 





DIAMOND WIRE 
DRAWING DIES 


INDIANA WIRE DIE COMPANY 
2234 Holton Ave. 
Fort Wayne, Indiana 








DIAMOND .0006 = .120 DIAMOND 
DIES goUSTR,, POWDER 


‘ 4 
$ Gg? 
YPPiies 16 
R.R. 4, P.O. Box 65, Ft. Wayne I, Ind., Tel. H-13!1 














Wire 
Drawing 
Diamond 


Dies 





COCHAUD 
WIRE DIE CORPORATION 
300 W. 56th St.. NEW YORK 
Tel. Col. 5-1340 





























GEORGE D. HARTLEY 


CONSULTANT 
& SPECIALIST 


In Wire Manufacturing 
& Wire Forming 
Equipment 
® 








Development & Research 
New Processes—Designing 
Inventions—Patents 





372 MAY ST., WORCESTER 2, MASS. 








KENNETH B. LEWIS 
CONSULTING ENGINEER 


Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 











SPECIALISTS IN 


DRAWING COMPOUNDS 
SOAP POWDERS 


WIRE DRAWING 
NEIL C. POTTER 


24 COMMERCE ST. 
NEWARK 2, N. J. 








CONSULTANT AND SPECIALIST 


DRAWING LUBRICANTS 
Hans C. Bick, Inc. 


READING, PA. 








TORRINGTON 
SPRING COILERS 


13 models in both segment and clutch 
types for rapid, automatic, accurate 
production using wire diameters .033” 
to .500”. Torsion and other attach- 
ments available for increasing utility 
of Torrington Coilers. 


The TORRINGTON 


MANUFACTURING CO. 
TORRINGTON, CONNECTICUT 
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New Book Tells How To Get Top 
Performance with Carbide 
Mandrels 


r>* special interest to tube mill 
men will be the new 20-page 
booklet entitled “Tips for Tube 
Mills on the Use of Carboloy Man- 
drels” which has just been issued by 
Carboloy Company, Inc., Detroit 32, 
Michigan. 
+ + + 
ARBIDE mandrels used in mod- 
ern tube draw-benches should 
be given the same care as any other 
precision tool used in mass produc- 
tion. With these precautions, it is 
stated, use of carbide mandrels will 
insure better inside finish, closer tol- 
erances on long runs, more continu- 
ous operation, and fewer rejections. 
+ + + 
AREFUL cleaning and pickling, 
the book states, is esséntial to 
avoid scratches on tubing. A light 
etch on the tubing holds the lubricant 
better and provides a good uniform 
drawing surface. It is important that 
all tubes remain lubricated through- 
out the drawing operation. The man- 
drel will pick up and scratch the tub- 
ing if tubes are improperly lubricat- 
ed. All tubes should be annealed after 
each pass to obtain greater econom- 
ies and longer mandrel life. All man- 
drels should be serviced at regular, 
predetermined intervals rather than 
when they “appear” to need servic- 
ing. 
+ + + 
HE booklet is illustrated with nu- 
merous blue-print type sketches. 


+ + + 


Fidelity Machine Company Fourth 
Time Army-Navy Production 
Award 

. W. ANDERSON, President and 
General Manager of the Fidel- 
ity Machine Company, has just ad- 
vised the Men and Women of the 
Fidelity Machine Company that they 
have won for the fourth time the 
Army-Navy Production Award for 
outstanding achievement in produc- 
ing materials essential to the war 
effort. 
+ + + 
HIS is the third white star added 
to the Fidelity Army-Navy Pro- 
duction Award Flag and represents 
the maintenance of a distinguished 
record for leadership on the produc- 
tion front. 





WANTED: A good line of Products 
upon a Direct Representative Basis 
throughout Canada — 28 years exper- 
ience. Good connection, 4% years active 
service in Royal Canadian Air Force 
—Must have drawing account — Full 
or partial salary—Urgent. Full Par- 
ticulars First Letter Please. C. Fergu- 
son, P. O. Box 544, Winnipeg, Canada. 








Strand, Wire Rope and Cable 
STEEL and COPPER 


Also Signal Corps W-I10-B Strand 
in sizes: .013 & .014 inches 


The Brewer Manufacturing Co. 
Muncy, Pa. 








-———— SPECIALISTS IN 


FINE WIRE 








North American Philips Co., Inc. 


100 East 42nd Street, New York 17, N.Y. 
Ore/co ELECTRONIC PRODUCTS 











STRIP 
LYS fie 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 




















WIRE MACHINERY SPECIALISTS 


3—Nilson No. 1, 3 & 4 4 Slide Wire Machines 

1—Baird 5/8” x 40’—Four Slide Wire Ma- 
chine 

2—Waterbury Step Cone Wire Drawing Ma- 
chines 

1—Waterbury Bull Block Motor Driven 

1—Lewis Welding Wire S. & C. Machines M.D. 

2—Shuster Shaped Wire S. & C. Machines %” & 
%e”’ Square, Hexagon & Round Stock Ca- 
pacities 

8—Shuster Round Wire Straightening & Cut- 
ting Machines 1 /32”-%” 

Wanted: Tack Making Machinery. All Sizes. 


NATIONAL MACHINERY EXCHANGE 


128-138 MOTT ST. NEW YORK, N. Y. 














Bulletin Describes Line of 
Tachometers 


ULLETIN No. 44-1, just publish- 

ed by Jones Motrola Company, 
Fairfield Avenue, Stamford, Connec- 
ticut, manufacturers of tachometers 
and other industrial products, des- 
cribes four models of Jones individ- 
ual-mount tachometers and the Jones 
multi-range portable hand tachom- 


eter. 
~ Ae, A 


HE bulletin shows both full-face 

and profile views of the individual 
tachometers, r.p.m. ranges available, 
mounting dimensions, and includes 
prices for tachometers and appurte- 
nances, a section on use and opera- 
tion, and general installation data. 
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WIRE ANNEALING 
FURNACES and PROCESSES 


COIL LOADING and STRIPPING 
MACHINES—WIRE SPIDERS 


LEE WILSON ENGINEERING CO., INC. 
Cleveland, Ohio @ ACademy 4670 








Designers and Builders of Gas-Fired 
Heat Treating Furnaces for Ferrous 


and Non-Ferrous Wire. 


SURFACE COMBUSTION 


Main Plant & General Offices-Toledo, Ohio 





























ROSS << BAKER 


J.O. Ross ENGINEERING CORP. 
350 Madison Avenue, New York 17, N. Y. 
CHICAGO DETROIT 

















_- OVENS 


OVEN -MATERIALS-HANDLING SYSTEMS 


OVEN PROCESSING SYSTEMS 
FOR ALL MATERIALS 
Q 
THE TTT TELT Oe Cragineering COMPANY 


Cleveland 2, Ohio 





11621 Detroit Avenue 





Designers & Builders 
OF 
GALVANIZING, PATENTING, 
HEAT TREATING & 

BAR MILL FURNACES 
Pennsylvania Industrial Engineers 
2413 W. MAGNOLIA ST., 
PITTSBURGH (12), PA. 











ACID PROOF BRICK 
for 
Pickling Tank Construction 
Toronto Acid Brick 


KEAGLER BRICK COMPANY 
STEUBENVILLE, OHIO 








Annealing Pots and Boxes 
Galvanizing Kettles 
Lead and Spelter Pans 
Pressure Vessels 


National Annealing Box Co. 


Established 1895 





Washington, Penna. 


% 


OEBLING 


ROUND 
FLAT 
SHAPED 
WIRES and 
STRIP STEEL 


JOHN A. ROEBLING’S 
SONS COMPANY 


y——~ 


TRENTON 2, N. J. 





New Bulletin on X-Ray 
Spectrometer 
A new piece of literature covering 
the Norelco Geiger-Counter X- 
Kay Spectrometer has been announc- 
ed by North American Philips Com- 
pany, Inc., 100 East 42nd Street, New 
York. 
+ + + 
tk [EK bulletin describes the wide 
range of applications that can be 
handled by this new industrial tool. 
This is the first Geiger-Counter fo- 
cusing spectrometer to be develop- 
ed, and the instrument promises to 
become invaluable for process con- 
trol in the paint, chemical, ceramic, 
rubber and metallurgical fields. 
2 ee 
T provides an entirely new method 
of making quantitative and quali- 
tative analyses of crystalline and cer- 
tain amorphous substances. Under 
optimum conditions of resolution, ac- 
curacy of plus-minus 0.03 of a degree 
is obtainable. 
1 
ESCRIPTIVE material included 
covers method of operation and 
gives specifications for the spectro- 
meter proper, transformers, stabiliz- 
er, scaling unit, power supply, fre- 
quency meter, impulse counter, Gei- 
ger unit, and x-ray tube. 
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Specify SAUEREISEN 


ACIDPROOF CEMENTS—COMPOUNDS 
FOR 


Tanks, Sewers, Stacks, Floors 
Technical cements for all purposes. 
Send sketches or samples 
Sauereisen Cements Company - Pittsburgh 15, Penna. 
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WATERPROOF 


and 


CREPE PAPER 


in rolls of any size for wrapping 
coils and reels. 


CREPE-KRAFT BARREL LINERS 
THE CREPE-KRAFT COMPANY 
Tel.: Market 2-0375 
112 Adams St. Newark, N. J. 

















DI-ACRO Bender No. 1 


forms round, flat or square wire to 
accurately duplicated shapes. 
Send for Catalog. 


0’ Neil-IrwinMfg.Co.3°3 * 


Minneapolis 15, Minn. 












MACHINES FOR THE LINEAR 
MEASUREMENT OF WIRE 
Patented and Exclusive "3V" Principle 
Provides New Standard of Accuracy 
LYON-VAIL MACHINE CO., INC. 


97 Belmont St. Brockton, Mass. 








WIRE DRAWING MACHINERY 
AND EQUIPMENT 
Rod Frames — 16” Frames, 8” 
Frames — Take-Up Frames, Wire 
Pointers — Puller Tongs. 
General and heat resisting alloy cast- 
ings for wire mill use. 
Circulars on Request. 
E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 











RUE SC 


Machinery For 
Wire, Tube, and Brass Mills 











409 Mulberry St., Newark, N. J. 
@ PICKLING TANKS 
@ PLATING TANKS 


@ ANODIZE TANKS 


HEATING UNITS FOR: ACID TANKS 


HEIL ENGINEERING COMPANY 


12903 ELMWOOD AVE. CLEVELAND, OHIO 








ACID PICKLING 
INHIBITOR COMPOUND 


THE WM. M. PARKIN CO. 


HIGHLAND BLDG. PITTSBURGH 6, PA. 








HAVEG CORPORATION 
NEWARK, DELAWARE 
m 
Manufacturers of Piastic 
Chemical Equipment 











CLEVELAND TRAMRAIL 
Division of 
THE CLEVELAND CRANE & ENGINEFRING CO. 
A." C68 -@ 0) 8 8 OO) 3 018) 


) OPYethetammestbeltti(uaricae meld 
OVERHEAD MATERIALS HANDLING EQUIPMENT 
for the Wire and Wire Products Industry 
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WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Directory, Index & Buyers’ Guide. 

















ABRASIVES— 

Norton Co., Worcester, Mass. 

ACID INHIBITORS— 

American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 

ACID-PROOF CONSTRUCTION— 
Ceilcote Co., The, Cleveland, Ohio 
Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio 
Nukem Products Co., Buffalo, S. Y. 

AIR DRAW FURNACES— 

Carl-Mayer Corp., The, Cleveland, Ohio. 

ALKALINE CLEANERS— 

American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Oakite Products, Inc., N York; N. ¥. 

ANNEALING MAC HIN ES— 

Open Flame 
Synero Machine Co., Perth Amboy, N 

ANNEALING POTS AND BOXES. _ 

National Annealing Box Co., Washington, 
Penna. 

Scudder, E. J., Foundry & Machine Co., 
Trenton, N. J. 

ARMORING EQUIPMENT— 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synecro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 

BAKERS—Rod and Wire 
Carl-Mayer Corp., The, Cleveland, Ohio 
Morgan Construction Co., Worcester, Mass. 
Moslo Machinery Co., Cleveland, Ohio. 

i _ O., Engineering Corp., New York, 


B ELT Swi ire 

Wickwire Spencer Steel Co., Sew York, N. Y. 
BEN DERS— 

O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 
BOBBINS—Braider & Wire Weaving 

Apco Mossberg Co., Attleboro, Mass. 

Hayward, R. B., Co., Chicago, Ill 

Hubbard Spool Co, Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
BORON CARBIDE— 
Norton Co., Worcester, Mass. 
BRAKES & SHEARS— 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 
BRICKS—Acid Proof 
Keagler Brick Co., Steubenville, Ohio. 
Nukem Products Co., Buffalo, N. Y. 
CABLE LACQUERING OVENS 
Industrial Oven Engr. Co., Cleveland, Ohio. 
CABLE REEL BORERS— 
Root, B. M., Co., York, Pa. 
CABLE—Steel and Copper 
Brewer Mfg. Co., Muncy, Pa. 


CARRIERS—Braider, High Speed 
Apceo Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 


New England Butt Co., Providence, R. I. 


CASTINGS—Wire Mill 
Scudder, E. J., Fdry. & Machine Co., Tren- 
ton, N. J. 
CEMENTS—Acid Proof 
Sauereisen Cement Co., Pittsburgh, Pa. 
CEMENTS—Refractory 
Norton Co., Worcester, Mass. 


CHEMICALS—Cleaning 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J 
Oakite Products, Inc., New York, N. 'Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 
Standard Industrial Compounds Co., Chicago, 


CLEANERS—Hand and Metal 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Chicago, 

Il. 


CLEANING & PICKLING EQUIP. 
Broden Construction Co., Cleveland, O. 
Cleveland Tramrail Div. of the Cleveland 

Crane & Engineering Co., Wickliffe, Ohio. 
Haveg Corporation, Newark, Del. 
Heil Engineering Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Nukem Preducts Corp., Buffalo, } Pe S 
Vaughn Machinery Co., Cuyahiga Folls, O. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


CLOTH TESTERS— 
Scott, Henry L., Co., Providence, R. I. 
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CLOTH—WIRE, All Metals 
Roebling’s, John A. Sons, Co., Trenton, N. J. 
Wickwire Spencer Steel Co., New York, NN. Y. 

COATING COMPOUNDS— 

Apex Alkali Products Co., Philadelphia, Pa. 
Gilron Products Co., Cleveland, Ohio. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Chicago, 


Til. 

COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 

COLD HEADERS— 

Ajax Manufacturing Co., Cleveland, Ohio. 
Waterbury-Farrel Fdry. & Mach. Co., Wa- 
terbury, Conn. 

COMPOUNDS—Coppering 
American Chemical Paint Co., Ambler, Pa. 

COMPOUNDS—Metal Finishing 
eg: Chemical Paint Co., Ambler, Pa. 

pex Alkali Products Co., Philadelphia, Pa. 

C OM POUNDS—Rust Prev enting 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite ONDS.. Inc., New York, N. Y. 

COMPOUNDS—Rust Removing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 

Oakite Products, Inc., New York, N. 

COMPOUNDS—Wire Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Gilron Products Co., Cleveland, Ohio. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N 
Potter, Neil C., Newark, N. 

Procter & Gamble, Cincinnati, Ohio. 
Shell Oil Co., New York, N. 
eer Industrial A Seon Co., Chicago, 


CONTROLS—Heat Treating 
Niagara Blower Co., Buffalo, N. Y. 
COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
CRANES—Wire Mill 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 


CUTTING TOOLS—Carbide 

Carboloy Co., Detroit, Mich. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Vascoloy-Ramet Corp., North Chicago, III. 
CUTTING TOOLS—Wire 

Porter, H. K., Inc., Everett, Mass. 
DIAMONDS—Industrial 

Balloffet Dies & Nozzle Co., Inc., Guttenberg, 


N. J. 
Michigan Wire Die Co., Detroit, Mich. 
Rusch ®t Die Corp., Croton-on-the- Hudson, 
N. 


Bi Wire Die Wks., New York, N. Y. 
DIAMOND POWDERS— 

Michigan Wire Die Co., Detroit, Mich. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 


Wopis Industry Laboratory, Brooklyn, N. Y. 


DIAMOND TOOLS— 


amr Wire Die Corp., Croton-on-the-Hudson, 
a 


DIES -Diamond 


Ajax Industrial Supplies, Inc., Fort Wayne, 
nd. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 


N. J. 
Cochaud Wire Die Corp., New York, N. Y. 
Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
Luginbill Wire Die Co., Fort Wayne, Ind. 
Master Wire Die Corp., Glendale, N. Y. 
Michigan Wire Die Co., Detroit, Mich. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 

¥, 


United Die Co., Newark, N. J. 

Vianney Wire Die Wks., New _— N.Y. 
Wayne Wire Die Co., Hillside, N. J. 

Wopis Industry Labor: atory, Brooklyn, Nik. 


DIES—Lead Extrusion 
Robertson, John, Co., Brooklyn, N. Y. 
DIES—Repairs & Re-Cutting 


— Industrial Supplies Co., Fort Wayne, 


Ind. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 


N. J. 
Carbide Die Works, Inc., Hartford, Conn. 
Carboloy Co., Inc., Detroit, Mich. 


Cochaud Wire Die Corp., New York, N. Y. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 
Hartley Wire Die, Thomaston, Conn. 
Indiana Wire Die Co., Schon Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
Luginbill Wire Die Co., Fort Wayne, Ind. 
Metal Carbides, Inc., Youngstown, Ohio. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 
Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Wks., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 
Willey’s Carbide Tool Co., Detroit, Mich. 
DIES—Rod and Tube Drawing 
~~ Dies & Nozzle Co., Inc., Guttenberg, 


Carbide Die Works, Hartford, Conn. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Hartley Wire Die, Thomaston, Conn. 

Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., Glendale, N. Y. 
Metal Carbides, Ine., Youngstown, Ohio. 
Michigan Wire Die Co., Detroit, Mich. 
— Die Corp., Croton-on-the-Hudson, 


Tungsten Electric Corp., Lee g City, N. J. 

United Die Co., New ark, 

Vascoloy-Ramet Corp., Mocth Chicago, Ill. 

Vianney Wire Die Wks., New York, 3 

Willey’s Carbide Tool Co., Detroit, Mich, 
DIES—Tantalum Carbide 

—o Dies & Nozzle Co., Inc., Guttenberg, 


Carbide Die Works, Hartford, Conn. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Hartley Wire Die, Thomaston, Conn. 

Kelly Wire Die Corp., New York, N. Y. 
Metal Carbides, Inc., Youngstown, Ohio. 
oe ire Die Corp., Croton-on-the-Hudson, 


Vascoloy-Ramet Corp., North Chicago, Ill. 
Vianney Wire Die Wks., New York, N. Y. 
Willey’s Carbide Tool Co., Detroit, Mich 

DIES—Tungsten Carbide 
~~ Dies & Nozzle Co., Inc., Guttenberg, 


Carbide Die Works, Inc., Hartford, Conn. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Hartley Wire Die, Thomaston, Conn. 

Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., Glendale, N. Y. 
Metal Carbides, Inc., Youngstown, Ohio. 
Michigan Wire Die Works, Detroit, Mich. 
—en Die Corp., Croton-on-the-Hudson, 


Tungsten Electric Corp., Union City, N. J. 
United Die Co., Newark, J. 

Vascoloy- Ramet Corp., North Chicago, Il. 
Vianney Wire Die Wks. » New York, N. Y. 
Willey’s Carbide Tool Co., Detroit, Mich. 
Wopis Industry Laboratory, Brooklyn, N. Y. 

DRAW BENCHES— 

Ruesch, H. J., Machine Co., Newark, N. J. 

Seudder, E. J., Foundry & Machine Co., 
Trenton, N. J. 

Standard Machinery Co., Providence, R. I. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

DRUMS—Flange Steel 
Hubbard Spool Co., Chicago, Il. 

Stevens Metal Products Co., Niles, Ohio. 

DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

DRYING & PRE-HEATING ROOMS 
Carl-Mayer Corp., Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 

DRYING EQUIPMENT 
Carl-Mayer Corp., Cleveland, Ohio. 

Ross, J. O., Engr. Corp., New York, N. Y. 

ELECTRIC RESISTANCE HEATING 
Trauwood Engr. Company, Cleveland, Ohio. 

ENGINEERS—Consulting Wire Mill 
Hartley, George D., Worcester, Mass. 
Lewis, Kenneth B., Worcester, Mass. 

EQUIPMENT—Humidifying 
Niagara Blower Co., Buffalo, N. Y. 

EQUIPMENT—Insulation Testing 
Davis, R. L., Electric Co., Wallingford, Conn. 
Entwistle, James L., Co., Pawtucket, R. I. 

EYELETS—Brass or Zine 
Platt Bros. & Co., The, Waterbury, Conn. 

FENCES AND FENCING—Wire 
Wickwire Spencer Steel Co., New York, N.Y. 

FLUXES—Soldering 
American Chemical Paint Co., Ambler, Pa. 

FOAM PRODUCING 
COMPOUNDS— 

American Chemical Paint Co., Ambler, Pa. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 
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WHERE TO BUY, Continued 











FRICTION PAY-OFF STANDS— 


Industrial Oven Engr. Co., Cleveland, Ohio. 


FURNACES—Annealing 


Ajax Manufacturing Co., Cleveland, Ohio. 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 

se laliacamas Industrial Engrs., Pittsburgh, 

a. 

Surface Combustion, Div. of Genera] Prop- 
erties Co., Inc., Toledo, Ohio. 

Trauwood Engr. Company, Cleveland, Ohio. 

Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Automatic 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
oc -epgiee Industrial Engrs., Pittsburgh, 
a. 
Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Brazing 


Electric Furnace Co., Salem, Ohio. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Pennsylvania Industrial Engrs., Pittsburgh, 


a. 

FURNACES—Bright Annealing. 

Electric Furnace Co., Salem, Ohio. 

> “Sahel Industrial Engrs., Pittsburgh, 
a. 

Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 

Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Electric 


Ajax Manufacturing Co., Cleveland, Ohio. 
Eisler Engineering Co., ‘Newark 3, N. ¢ 
Electric Furnace Co., Salem, Ohio. 


Pennsylvania Industrial Engrs., Pittsburgh, 


a. 

Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 

Trauwood Engr. Company, Cleveland, Ohio. 


FURNACES—Hard’ing & Temp’ing 


Ajax Manufacturing Co., Cleveland, Ohio. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 
Pennsylvania Industrial Engrs., Pittsburgh, 


a. 

Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, .Ohio. 

Trauwood Engr. Company, Cleveland, Ohio. 


FURNACES—Lead Melting 


Electric Furnace Co., Salem, Ohio. 

Pennsylvania Industrial Engrs., Pittsburgh, 
Pa. 

Robertson, John, Co., Brooklyn, N. Y. 

Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 


FURNACES—Non-Oxidizing 


Ajax Manufacturing Co., Cleveland, Ohio. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 
Pennsylvania Industrial Engrs., Pittsburgh, 


a. 
Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 


FURNACES—Normailizing 


Ajax Manufacturing Co., Cleveland, Ohio. 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 

ok eluate Industrial Engrs., Pittsburgh, 
‘a 


Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 


FURNACES—Pot 


(Oil, Gas and Electric) 
Ajax ent Co., Cleveland, Ohio. 
Holden, A. F., The, ‘New Haven, Conn. 


FURNACES Salt Bath 


Ajax Manufacturing Co., Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 
Pennsylvania Industrial Engrs., Pittsburgh, 


a. 
Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 


FURNACES—Wire, Strip & Sheet 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Eisler Engineering Co., Newark 3, N. J. 
Electric Furnace Co., Salem, Ohio. 

Holden, A. F., Co., The, New Haven, Conn. 
Pennsylvania Industrial Engrs., Pittsburgh, 


a. 

Surface Combustion, Div. of General Prop- 
erties Co., Inc., Toledo, Ohio. 

Wilson, Lee, Engr. Co., Cleveland, Ohio. 


GALVANIZING EQUIPMENT— 


Meaker Co., The, Chicago, Ill. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


GALVANIZING KETTLES 


National Annealing Box Co., Washington, 
Penna. 


GRIN DERS—Roll 


Norton Co., Worcester, Mass. 


HOISTS—Electric Travelling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
INHIBITORS—Pickling 
American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


INSULATING LACQUERING 
SYSTEMS—Continuous 
Industrial Oven Engr. Co., Cleveland, Ohio. 
KETTLES—Galvanizing, Annealing, 
Tinning, etc. 
National Annealing Box Co., Washington, 


Penna. 
LATHES—Die Reaming 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Morgan Construction Co., Worcester, Mass. 
Roos, H. & G., Tool & Mfg. Co., Montclair, 


N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry & Machine Co., Wa- 
terbury, Conn. 
LININGS—Acid and Alkali Proof 
Ceilcote Co., The, Cleveland, Ohio. 
Haveg Corp., New: k, Del. 
Heil Engineering Co., Cleveland, Ohio. 
LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
Shell Oil Co., New York, N. Y. 
— ard Industrial Comy sounds Co., Chicago, 


LUBRICANTS—W ire Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Bick, Hans C., Inc., Reading, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc., Ne y York, a 
Potter, Neil C., Newark, 
Shell Oil Co., New Work, Nw ‘ 
peemeaed Industrial Compounds Co., Chicago, 


M AC HIN YERY—Armoring (Cable, 
Wire Hose) 


American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I 
Robertson, John, Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
M ACHINER Y—Braiding 
Fidelity Machine Co., Philadelphia, Pa. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
New England Butt Co., Providence, R. I. 
Watson Maching Co., Paterson, N. J. 
MACHINER Y—Brazing 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINER Y—Bunching 
American Insulating Mach’y Co., Phila., , Pa. 
New England Butt Co., Providence, R. 
Sleeper & Hartley, Inc., Worcester, EA 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Watson Machine Co., Paterson, N. 


MACHINERY—Cable, Electric 
American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Cable Reel Boring 
Root, B. M., Co., York, Pa. 
MACHINERY—Chain Making 
Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINER Y—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
MACHINER Y— Coilers 
Broden Construction Co., Cleveland, Ohio. 
Eisler Engineering Co., Newark 3, J. 
(for Tungsten Wire) 
Morgan Construction Co., Worcester, Mass. 
New England Butt Co., Provide ence, R. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 





Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Torrington Mfg. Co., Torrington, Conn. 

Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY-—Cold Heading with 


Wire Drawing Attachment 
Ajax Manufacturing Co., Cleveland, Ohio. 


MACHINER Y—Copper Wire Drawing 


and Rolling 
American Insulating Mach’y Co., Phila., Pa. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syrtcro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterburny-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 


MACHINERY—Covering Wire 


American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
Royle, John & Sons, Paterson, N. J. 

Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Cutting 


Ajax Manufacturing Co., Cleveland, Ohio. 
Broden Construction Co., Cleveland, Ohio. 
Eisler Engineering Co., Newark 3, N. J. 
Lewis Machine Co., The, Cleveland, Ohio. 
Moslo Machinery Inc., Cleveland, Ohio. 
National ie mags Exchange (Used), New 
York, N. 
Nilson, A. mf “Machine Co., The, Bridgeport, 
Conn. 
Porter, H. K., Inc., Everett, Mass. 
Shuster, F. B., Mfg. Co., New Haven, Conn. 
Sleeper & Hartley, Inc.. Worcester, Mass. 
Synecro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Die Making 


Firth-Sterling Steel Co., McKeesport, Pa. 
i r & G., Tool & Mfg. Co., Montclair, 


M ACHINERY—Draw Benches 


Ajax Manufacturing Co., Cleveland, Ohio. 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O 


MACHINERY—Edging 


Broden Construction Co., Cleveland, Ohio. 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Enameling 


American Insulating Mach’y Co., Phila., Pa. 

Industrial Oven Engineering Co., Cleveland, 
Ohio. 

Syncro Machine Co., Perth Amboy, N. J. 


MACHINER Y—Extruding 


Robertson, John, Co., Brooklyn, N. Y. 
Royle, John, & Sons, Paterson, N. J. 


MACHINERY—Filament Coil 


Winding 


Eisler Engineering Co., Newark 3, N. J. 


MACHINERY—Flat Wire 


Broden Construction Co., Cleveland, Ohio. 
Ruesch, H. J., Machine Co., Newark, N. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY— Forming 


Eisler Engineering Co., Newark 3, N. J. 

National Machinery «Exchange (Used), New 
York, N. Y. 

Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 

O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Galvanizing 


Wilson, Lee, Engr. Co., Cleveland, Ohio. 


MACHINERY—Galvanizing Wire 


Broden Construction Co., Cleveland, Ohio. 
Meaker Co., The, Chicago, III. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


MACHINERY—Gang Winders 


Fidelity Machine Co., Philadelphia, Pa. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Grinding 


Norton Co., Worcester, Mass. 


MACHINER Y—Insulating 


American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Knitting 


Fidelity Machine Co., Philadelphia, Pa. 


WIRE 
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MACHINERY—Lead Encasing 
Presses, etc. 
Robertson, John, Co., Brooklyn, N. Y. 
MACHINER Y—Lead Stripping 
Robertson, John, Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Magnet Wire 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. £ 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synero Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Material Handling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
MACHINERY—Measuring Wire & 
Cable 
Durant Mfg. Co., Milwaukee, Wis. 
Lyon-Vail Machine Co., Brockton, Mass. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
MACHINERY—Nail and Tack 
Broden Construction Co., Cleveland, Ohio. 
Glader, Wm., Machine Works, Chicago, III. 
National Machinery Exchange (Used), New 
York, 
Sleeper & Hartley, Inc., Worcester, Mass. 
MAC HINER Y—Panning 
American Insulating Mach’y Co., Phila., Pa. 
Synero Machine Co. Perth Amboy, N. J. 
MACHINERY—Pointing 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Mach. Co., Trenton, 
N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I 
Synecro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 
MACHINERY—Quill Winding 
Fidelity Machine Co., Philadelphia, Pa. 
MACHINER Y—Rod Mill 
Broden Construction Co., Cieveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 


MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
National Machinery Exchange (Used), New 
York, N. ie 
Ruesch, H. J., Machine Co., Newark, N. J. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 
MACHINER Y—Rubber for Insulating 
Wire 
Royle, John, & Sons, Paterson, N. J. 


MACHINERY—Rubber Tubing and 


Straining 

New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Screw Wire 
National Machinery Exchange (Used), New 
York Te # 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINER Y—Special 
American Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, Ohio. 
Emory, Robert J., Co., Newark, N. J. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 
ssa ol E. J., Fdry. & Mach. Co., Trenton, 


Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
(Special Designs) 
Synecro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Spooling 
American Insulating Mach’y Co., Phila., Pa. 
Eisler Engineering Co., Newark 3, N. J. 
Emory, Robert J., Co., Newark, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synero Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 
National cc Exchange (Used), New 
York, x. 
Sieeper é ‘Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Straightening 
Ajax Manufacturing Co., Cleveland, Ohio. 
Broden Construction Co., Cleveland, Ohio. 
Lewis Machine Co., The, Cleveland, Ohio. 
Moslo Machinery Co., Cleveland, Ohio. 
National Machinery Exchange (Used), New 
York, N. Y. 
Nilson, A. He Machine Co., The, Bridgeport, 
Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Shuster, F. B., Mfg. Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINER Y—Stranding 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synecro Machine Co., exer. N. J. 
Watson Machine Co., Paterson, N. J. 
MACHIN JER Y—Strip Steel 
Broden Construction Co., Cleveland, Ohio. 
Ruesch, H. J., Machine Co., Newark, N. J 
Torrington Mfg. Co., ‘iorrington, Conn. 
MACHINERY—Swaging 
National Machinery Exchange (Used), New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Synecro Machine Co., Perth Amboy, N. J. 
Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 
MACHINERY—Taping 
American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Testing 

Scott, Henry L., Co., Providence, R. I. 
MACHINERY—Testing Equipment— 

Sparkers 

Entwistle, Jas. L., Pawtucket, R. I. 
MACHINERY—Testing Spring 

Standard Machinery Co., Providence, R. I. 
MACHINER Y—Tinsel Rolling Mills 

American Insulating Mach’y Co., Phila., Pa. 

Synecro Machine Co., Perth Amboy, N. 7 

Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Trolley Wire 

Torrington Mfg. Co., Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINER Y—Tube Mill 

Ruesch, H. J., Machine Co., Newark, N. J. 

Torrington Mfg. Co, Torrington, Conn. 
MACHINERY—Welding Wire 

Hisler Engineering Co., Newark 3, N. J. 

Micro Products Co., Chicago, III. 

Moslo Machinery Co., Cleveland, Ohio. 

Syncro Machine Co., Rahway, N. 


MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Eisler Engineering Co., Newark 3, N. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J 
Torrington Mfg. Co, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wind-up (Constant 
Tension, Variable Speed) 
Industrial Oven Engr. Co., Cleveland, Ohio. 
MACHINER Y—Wire Bending 
Kisler Engineering Co., Newark 3, N. J. 
Nilson, A. H., Co., Bridgeport, Conn. 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 


MACHINERY—Wire Drawing 
Ajax Manufacturing Co., Cleveland, Ohio. 
American Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, Ohio. 
Eisler Engineering Co., Newark 3, N. J. 
Morgan Construction Co., Worcester, Mass. 
National Machinery Exchange (Used), New 
York, p 2 


Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. oe Fdry. & Mach. Co., Trenton, 


Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Syncro Machine Co., Perth Amboy, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Fdry. & Mach. Co., Water- 
bury, Conn. 

MACHINERY—Wire Measuring 
Durant Mfg. Co., Milwaukee, Wis. 
Lyon-Vail Machine Co., Inc., Brockton, Mass. 
New England Butt Co., Providence, R. I 


MACHINER Y—Wire Rope 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Wire Tinning 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 

MACHINERY—Wood Screw 
ae ung ee Exchange (Used), New 

or 

MATERIAL. HANDLING EQUIP. 

Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 

MILLS—Tandem Rolling and Edging 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co, Torrington, Conn. 

NAILS—Wire 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 

NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining, N. Y 


OILS—Wire Dra:-ing 
Apex Alkali Products Co., Philadelphia, Pa. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc. va New York, he 2 
Shell Oil Co., New York, N. 
Standard Industrial Compounds Co., Chi- 
cago, 
OVENS—Cable Lacquering 
Industrial Oven Engr. Co., Cleveland, Ohio. 
OVENS—Dehydrogenizing 
Carl-Mayer Corp., Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 


OVENS—Industrial 
Carl-Mayer Corp., Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 
m2 O., Engineering Corp., New York, 


OVENS—Welding Rod Coating 
Carl-Mayer Corp., Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 
Moslo Machinery Co., Cleveland, Ohio. 


PAINTS—Heat Resisting 

American Chemical Paint Co., Ambler, Pa. 
PAINTS—Marine 

American Chemical Paint Co., Ambler, Pa. 
PAINTS—Structural Steel 

American Chemical Paint Co., Ambler, Pa. 
PANS—Lead and Spelter 

National Annealing Box Co., Washington, 

Penna. 

PANS—Vulcanizing 

Mossberg Pressed Steel Corp., Attleboro, 

ass. 

PAPER—Creped Wrapping 

Crepe-Kraft Co., Newark, N. 
PAPER TESTERS— 

Scott, Henry L., Co., Providence, R. I. 


PATENT ATTORNEYS— 
ee ge Allwine and Rommel, Washing- 
ton, 


PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


PICKLING TANK LININGS— 
Ceileote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 
Heil Engineering Co., Cleveland, Ohio. 
Keagler Brick Co., Steubenville, Ohio. 
Sauereisen Cement Co., Pittsburgh, Pa. 
PIPES & FITTINGS—Acid Resistant 
Haveg Corp., Newark, Del. 
Heil Engineering Co., Cleveland, Ohio. 


PLASTIC TESTERS— 

Scott, Henry L., Co., Providence, R. I. 
POTS—Lacquer 

Industrial Oven Engr. Co., Cleveland, Ohio. 
POTS—Lead Melting 

Robertson, John, Co., Brooklyn, N. Y. 
POW DER—Wire Drawing 

Apex Alkali Products Co., Philadelphia, Pa. 

Miller, R. H., Co., Homer, N. 

Magnus Chemical Co., Garwood, N. J. 

Potter, Neil C., Newark, N. 

Eteneere Industrial Compounds Co., Chicago, 


PRESSES—Hydraulic and Mechanical 
Robertson, John, Co., Brooklyn, N. Y. 
Standard Machinery Co., Providence, R. I. 

(Mechanical Only) 

PRESSES—Lead 

Robertson, John, Co., Brooklyn, N. Y. 
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PRESSURE VESSELS— 
National Annealing Box Co., Washington, 
Penna. 
PULLERS—Wire 
Scudder, E. J., Fdry. & Mach. Co., Trenton, 
N. J 


Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 
REEL AND TENSION STAND— 
Fidelity Machine Co., Philadelphia, Pa. 
Industrial Oven Engr. Co., Cleveland, O. 
Moslo Machinery Co., Cleveland, Ohio. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 
REELS—Annealing and Stranding 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B.. Co., Chicago, Ill. 
Hubbard Spoo!] Co., Chicago, Ill. 
Moslo Machinery Co., Cleveland, Ohio. 
Mossberge Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
REELS—Steel 
Apco ye 3 Co., Attleboro, Mass. 
Hayward, Co., Chicago, Ill. 
Hubbard Shook Co. ‘ Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
REELS AND SPOOLS—Shipping and 
Shop 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, IIl. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
REELS—Takeoff 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Ill. 
Moslo Machinery Co., Cleveland, Ohio. 
Mossberg Pressed Steel Corp., Attleboro, 


ass. 
Stevens Metal Products Co., Niles, Ohio. 


REELS—tTraverse 
Hubbard Spool Co., Chicago, Ill. 
Stevens Metal Products Co., Niles, Ohio. 


REELS—Vulcanizing & Impregnating 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
Stevens Metal Products Co., Niles, Ohio. 
REELS—Wire Drawing 


Apco Mossberg Co., Attleboro, Mass. 

Hayward, R. B., Co., Chicago, Ill. 

Hubbard Spool Co., Chicago, Ill. 

Moslo Machinery Co., Cleveland, Ohio. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Stevens Metal Products Co., Niles, Ohio. 


REFRACTORIES—High Temperature 
Norton Co., Worcester, Mass. 

ROD BAKERS— 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Ross, J. O., Engineering Corp., New York, 


RODS—Wire—Non-Ferrous 
Aluminum Co. of America, Pittsburgh, Pa. 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Indiana. 
— & Laughlin Steel Corp., Pittsburgh, 
“@ 
Keystone Steel & Wire Co., Peoria, IIl. 
een Sheet & Tube Co., Youngstown, 


ROLL. ‘STRAIGHTENERS— 
Moslo Machinery Co., Cleveland, Ohio. 
ROPE—Wire 
Bethlehem Steel Co., Bethlehem, Pa. 
Brewer Mfg. Co., Muncy, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Roebiing’s, John A., Sons Co., Trenton, N. J. 
RUBBER AND RUBBER COMPRES- 
SION TESTERS— 
Scott, Henry L., Co., Providence, R. I. 
RUST PROOF COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Chicago, 


RUST REMOVING COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 


SATURATION SYSTEMS— 

Industrial Oven Engr. Co., Cleveland, Ohio. 
SHEARS— 

O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 
SHEET—Steel 

Continental Steel Corp., Kokomo, Indiana. 

Jones & Laughlin Steel Corp., Pittsburgh, 


a. 

SOAPS—Industrial and Wire Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J 
Miller, R. H., Co., Inc., Homer, N. Y 
Potter, Neil C., Newark, N. J. 

Procter & Gamble, Cincinnati, Ohio. 
Standard Industrial Compounds Co., Chicago, 


Ill. 
SOLVENT RESIN SYSTEMS— 


Experimental 
Industrial Oven Engr. Co., Cleveland, Ohio. 
SPOOLS—Annealing and Wire 
Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
SPOOLS—Shipping and Shop 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
SPOOLS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool Co., Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, Ohio. 
SPRINGS—Steel 
Wickwire Spencer Steel Co., New York, N. Y. 
STAMPINGS—Steel 
Hubbard Spool Co., Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
STRAND—Steel and Copper 
Brewer Mfg. Co., Muncy, Pa. 
STRIP—Brass and Non-Ferrous 
Hudson Wire Co., Ossining, N. Y. 
STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


a. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
STRIP METAL TESTERS— 
Scott, Henry L., Co., Providence, R. I. 
SWIFTS—Take-off 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
TANK LININGS—Brick 
Ceilecote Co.. The, Cleveland, Ohio. 
Keagler Brick Co., Steubenville, Ohio. 
Nukem Products Corp., Buffalo, N. Y. 
TANKS—Pickling 
Haveg Corp., Newark, Del. 
Heil Engineering Co., Cleveland, oo 
Nukem Products Corp., Buffalo, N. Y. 
Sauereisen Cements Co. ~ Pittsburgh, Pa. 
TANKS—Steel 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
TEMPERATURE CONTROLS— 
Niagara Blower Co., Buffalo, N. Y. 


TENSILE TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


TESTING INSTRUMENTS— 

Scott, Henry L. Co., Providence, R. I. 
TOOLS—Wire Cutting 

Porter, H. K., I Everett, Mass. 
TRAMRAIL Sy: STEMS— 

Cleveland Tramrail Div. of the Cleveland 

Crane & Engineering Co., Wickliffe, Ohio. 

TREADS—Safety 

Norton Co., Worcester, Mass. 
TRUCKS— 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
TUBE BENDERS AND FORMERS— 

Ruesch, H. J., Machine Co., Newark, N. J. 
TURKS HEADS—Friction and Power 

Driven 

Standard Machinery Co., Providence, R. I. 
VALVES AND FITTINGS—Acid 

Resistant 

Haveg Corp., Newark, Del. 





VULCANIZERS— 
Watson Machine Co., Paterson, N. J. 


VULCANIZING PANS— 
American Insulating Mach’y Co., Phila., Pa. 
—_ Pressed Steel Corp., Attleboro, 
ass. 


WELDERS—Spot and Butt 
Eisler Engineering Co., Newark 3, N. J. 
Micro Products Co., Chicago, Ill. 
Moslo Machinery Co. ., Cleveland, Ohio. 


WIND-UP AND UNWIND 
SYSTEMS—Continuous 
Entwistle, James L., Co., Pawtucket, R. I. 
Industrial Oven Engr. Co., Cleveland, Ohio. 


WIRE—Aluminum 


Aluminum Co. of America, Pittsburgh, Pa. 


WIRE—Cast 


Youngstown Sheet & Tube Co., Youngstown, 
io. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Indiana. 
fone & Laughlin Steel Corp., Pittsburgh, 


Keystone Steel & Wire Co., Peoria, Ill. 
Regegevown Sheet & Tube Co., Youngstown, 
io. 


WIRE—Electric 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, ee 


WIRE—Enameled for Coils 
= American Philips Corp., Dobbs Ferry, 


Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
i & Laughlin Steel Corp., Pittsburgh, 

a. 
Keystone Steel & Wire Co., Peoria, III. 
Wickwire Spencer Steel Co., New York, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, 
io. 

WIRE—Music 
American Brass Co., The, Waterbury, Conn. 
Jersey Steel & Wire Corp., Irvington, N. J. 
Johnson Steel & Wire Co., Worcester, Mass. 


WIRE—Nickel Silver and Phosphor 
Bronze 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 
WIRE—Non-Ferrous to Specification 
for Special Purposes 
American Brass Co., The, bes a id Conn. 
Hudson Wire Co., Ossining, a 
— American Philips Corp., Dobbs Ferry, 


Winsted Div. of Hudson Wire Co., Winsted, 
onn, 


WIRE—Spring 
American Brass Co., The, Waterbury, Conn. 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Johnson Steel & Wire Co., Worcester, Mass. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 

Keystone Steel & Wire Co., Peoria, Ill. 

Wickwire Spencer Steel Co., New York, N. Y. 
WIRE—Stainless Steel 

Firth-Sterling Steel Co., McKeesport, Pa. 

Jersey Steel & Wire Corp., Irvington, N. J. 
WIRE—Steel—Also Coppered Steel— 

Also Galvanized Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Johnson Steel & Wire Co., Worcester, Mass. 

Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Wickwire Spencer Steel Co., New York, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 
WIRE AND STRIP—Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 
WIRE TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


WIRE, WEAVING—Non-Ferrous 
American Brass Co., The, eee Conn. 
Hudson Wire Co., Ossining, N. 


WRAPPING PAPER—-Creped 
Crepe-Kraft Co., Newark, N. 


YARN TESTERS— 
Seott, Henry L., Co., Providence, R. I. 
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HUDSON WIRE CO. PLANT AT OSSINING, N. Y. 


This plant is one of the most up-to-date and completely equipped plants 
in the world for the production of "HUDCO" fine wires in all metals. 


ESTABLISHED IN 1902 





WIRES FOR METAL SPRAYING FINE BARE WIRES 
Pure lead, Lead Alloy, Pure Zinc, Monel Metal, Phosphor Bronze, Pure High Brass, Low Brass, Zinc 99.99+ Cadmium, Nickel Silver, Silver 
Zine Alloy, Copper, Tin, High Nickel, Commercial Bronze, Brush and High Tensile Zinc, Commercial Plated Copper, False Gold and 
Brass, Low Brass, Solder Wire, Wires, Crimp and Straight, Brass, Bronze, Phosphor Bronze, Pure Tin, Special Brass and Bronze Alloys to 
High Conductivity, Electric Wire. Steel, Nickel Silver, Copper and Lead, Antimonial Lead, Tinsel Specification, Metallic Fibre for 
Cadmium, Nickel Silver, Aluminum, Phosphor Bronze. Lahns, Silver Plated Copper, False Packing Purposes, Copper, Bronze, 
Gold and Copper. Zinc, Lead and Aluminum. 


“HUDCO" specially processed Copper Wire for enamelling purposes is drawn from Selected Copper, 
insuring the maximum conductivity. This is but one example of the use of the most advanced and approved 
materials and methods in our processing. 


BETTER WIRE AT LOWER COST 


Send Us Your Specifications and Let Us Quote Prices 


HUDSON WIRE COMPANY - OSSINING, N.Y. 
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Winsted Division of HUDSON WIRE CO. at Winsted, Conn. modern 
and completely equipped enamelled wire plant for LEAKPROOF 
ENAMELLED WIRE and all standard and special coverings. 








“WINCO" enamelled wire is drawn from special selected copper, assuring perfect enam- 
elling. All wire tested before shipment. 


"WINCO" enamelled wire is available in all standard and special coverings made to meet 
exacting requirements. 


Samples of LEAKPROOF and other enamelled wires sent on request 


WINSTED DIVISION OF HUDSON WIRE COMPANY 


WINSTED, CONN. 











OFURNACE 


For Every Industrial Heat Treating Process 


Fine copper wire on spools is bright annealed 
in this EF continuous pusher type furnace. 


High carbon and alloy steel wire and rod are 
annealed without decarb in these EF pits. 


Brass, bronze, copper and nickle-silver wire and 
strip are annealed in this EF continuous furnace. 


EF gas fired bell type furnaces maintain uniform 
temperature throughout charge regardless of size. 


EF combination electric and gas fired radiant 
tube furnaces bright annealing copper wire or 
reels—each furnace handles 2500 Ibs. per hour. 


We build Gas Fired, Oil Fired. and Electric Furnaces 
PRODUCTION FURNACES ENGINEERED TO FIT THE JOB 


Furnaces for Any Process, Product, or Production 


@ 


ALL TYPES OF FURNACES AVAILABLE 

With the background of over 25 years of practical furnace building experience 
and with hundreds of designs, types, and combinations of types available which have 
proven successful on various applications, THE ELECTRIC FURNACE CO. is 
prepared to design and build any size or type of furnace required for any industrial 
heat treating process. 


IMPARTIAL ANALYSIS OF CUSTOMERS REQUIREMENTS 


As designers and builders of both electric and fuel fired equipment, EF engineers 
are in a position to make an impartial analysis of any company’s furnace or heat 
treating problem and recommend, design, and build the best size and type for the job. 


EF DESIGNING AND MANUFACTURING FACILITIES 


With a large and experienced engineering staff, and with our own experimental and 
research departments, structural shop, machine shop, pattern shop, transformer 
shop, and adequate available foundry service, THE ELECTRIC FURNACE CO. 
is largely a self contained unit. This centers the responsibility of engineering, manu- 
facturing, assembling, and installing in one large and competent organization. 


EF FURNACES ARE BUILT FOR EVERY PROCESS INCLUDING 

Annealing Copper Brazing Normalizing 

Aluminum Brazing Drawing Process Heating 

Billet Heating Enameling Scale-free Hardening 
Bright Annealing End Heating Silver Soldering 

Bright Hardening Forging Spherodizing 

Cermeac Firing Hardening Sintering Powder Metal 
Carburizing Malleablizing Products 

Clean Annealing Nitriding Stress Relieving 


EF FURNACES ARE BUILT IN VARIOUS TYPES INCLUDING 
Bell and Box Types Hearth Types Roller Hearths 

Car Types Mesh Belt Conveyor Roller Rail 

Chain Belt Conveyor Pit Types Rotary Drum 

Chain Strand Conveyor Pusher Types Rotary Hearths 
Comb. Electric and Fuel Reciprocating Hearth Suspended Conveyor 
Continuous—Misc, types Radiant Tube Vertical Cylinder 
Forging Furnaces Recuperative Walking Beam, etc. 


ACCESSORIES WE BUILD FOR EF FURNACES INCLUDE 


Automatic Pushers Gas Preparation Units Time and Labor Saving Ma- 
Charging Machines Pressure Systems terial Handling Equip- 
Continuocs Quench Tanks Pumping Equipment ment 

Control Panels Quenching Machines Transfer Mechanism 
Conveyor Equipment Spec. Atmos. Generators Transformers 

Gantry Cranes Switchboards Metal Washing Machines 


INDUSTRIES using EF EQUIPMENT for VARIOUS PROCESSES INCLUDE 
Automotive and Aircraft Ceramic and Chemical Radio and Refrigeration 
Aluminum and Magnesium Copper and Brass Plants Stamping and Forging 
Agriculture Implement Electrical Appliance 
Air Conditioning Iron and Steel Casting 
Ball and Roller Bearing Malleable Iron 

Bolt and Nut Mfgrs. Motor and Engine 


Tractor and Truck 

Wire, Rod, Tubing and Strip 
(ferrous and non-ferrous) 
EF engineers have been able to improve heat treating processes, increase furnace 

production capacities or reduce the cost of heat treating operations in hundreds of 


prominent plants. Phone 4661 Salem, Ohio. Their services are available at your 
plant or at our offices. 


Our large and experienced engineering staff and ample manufacturing facilities 
enable us to make reasonably prompt deliveries. 


Submit your production furnace or kiln problems to EF engineers. 
No job is too large or too unusual. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product o7. Production 











